NBSIR 78-1555-1

A System for Fire Safety
Evaluation of Health Care
Facilities

H. E. Nelson and A. J. Shibe

Center for Fire Research
National Engineering Laboratory
National Bureau of Standards
U.S. Department of Commerce
Washington, DC 20234

November 1978
Final Report

Issued May 1980

Prepared for:
The Department of Health, Education and Welfare
Washington, DC 20201






[« TN

w)

NBSIR 78-1555-1

A SYSTEM FOR FIRE SAFETY
EVALUATION OF HEALTH CARE
FACILITIES

H. E. Neison and A. J. Shibe

Center for Fire Research
National Engineering Laboratory
National Bureau of Standards
U.S. Department of Commerce
Washington, DC 20234

November 1978

Final Report
issued May 1980

Prepared for;
The Department of Health, Education and Weilfare
Washington, DC 20201

O
o7 e,

U.S. DEPARTMENT OF COMMERCE, Philip M. Kiutznick, Secretary

Luther H. Hodges, Jr., Deputy Secretary _
Jordan J. Baruch, Assistant Secretary for Productivity. Technology. and Innovstion

NATIONAL BUREAU OF STANDARDS, Emest Ambler, Director



<
- ) . a2 . . . N -
=
e R aa . . . w o . - -
L L R . . : : K T . B
. B - 3 - . R : . -




g

PREFACE

This report is an interim product of a joint effort of the Department
of Health, Education and Welfare (HEW) and the National Bureau of Stand-
ards (NBS), Center for Fire Research. The program s a five-year activity
initiated in 1975. It consists of projects in the areas of: decision
analysis, fire and smoke detection, smoke movement and control, auto-
matic extinguishment, and behavior in institutional populations in fire
situations.

This report, prepared by the Design Concepts Section, developed a
methodology for gemerating an equivalency system for a specific fire
safety requirement and a specific example for a system which provides
equivalency to the minimum life safety requirements for the health care
facilities as prescribed by Life Safety Code 101-1973.
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A SYSTEM FOR FIRE SAFETY
EVALUATION OF HEALTH CARE FACILITIES

H. E. Nelson and A. J. Shibe

Abstract

A quantitative evaluation system for grading
health care facilities in terms of fire safety is
described. The system can be used to determine how
combinations of widely accepted fire safety equip-
ment and building construction features may provide
a level of safety equivalent to that reguired by
the widely accepted Life Safety Code of the National
Fire Protection Association. The system will provide
flexibility to both the designer of new facilities
and to the renovator of existing health care facilities.

Three major concepts form the basis for code
equivalency:

a. Occupancy Risk - the number of people
affected by a given fire, the level of
fire they are likely to encounter, and
their ability teo protect themselves.

b. Buillding Safety Features - the ability
of the building and its fire protection
systems to provide measures of safety
commensurate with the risk.

‘c. Safety Redundancy - in-depth protection,
through the simultaneous use of alternative
safety methodologies such as contalnment,
extinguishment, and people movement
methodologies. The design of the complete
fire safety system is intended to ensure
that the failure of a single protection
device or method will not result in a
major failure of the entire system.

In this system, equival-~~v ia judged to exist when
the total impact of the occipa. y risk factors and the
compensating building safety features produce a level
of safety equal to or greater than that achieved by
rigid conformance to the explicit requirements of the
NFPA Life Safety Code. In this evaluation, safety
performance is gauged both in terms of overall safety
impact and depth of redundance.



Key words: Risk analysis; fire safety; safety
equivalency; health care facilities; Life Safety
Code; smoke detection; automatic gsprinklers;
building construction; interior finishes;
building codes; hospitals; nursing homes;

Delphi Method; safety evaluation.

1. INTRODUCTION

The ideal goal of life/fire safety design is to prevent all fire
deaths, injuries and losses under all imaginable circumstances. Practi-
cally, however, society can neither forestall all loss of life nor spend
limitlessly to avert loss of life due to fire. Building codes are
designed to provide a minimum acceptable level of life safety at a cost
society is able and willing to support. The Life Safety Code of the
National Fire Protection Association (NFPA No. 101) is a volumntary code
widely accepted for setting acceptable fire safety levels. The code
provides fixed solutions for life safety in designated occupancles, but
allows "equivalent”" solutions. However, it does not define alternative
solutions nor provide a mechanism for evaluating equivalence.

The Center for Fire Research with support from the Department of
Health, Education and Welfare has developed a system for determining how
combinations of widely accepted fire safety systems and arrangements may
provide a level of safety equivalent to that required in the 1973 Life
Safety Code. The system provides flexibility to the designer of new
facilities and to the renovator of existing health care facilities.

The major concepts forming the basis for code-equivalence are:

a. Occupancy Risk - the number of people affected by a given
fire, the level of fire they are likely to encounter, and
their ability to protect themselves.

b. Building Safety Features — the ability of the building and
its fire protection systems to provide measures of safety
commensurate with the occupancy risk.

c. Safety Redundancy - in-depth (redundancy) protection, through
the simultaneous provision of alternative safety methodologies
such as containment, extinguishment, and people movement
methodologies. Each methodology provides at least its own
independent minimux :¢_.e level of protectionm. The design of
the complete fire safety system is intended to ensure that the .
failure of a single protection device or method will not
result in a major failure of the entire system.

An adequate life safety system must include a building safety
system commensurate with the occupancy risk. The Fire Safety Evaluation
System provides a model for evaluating the fire risk in a building, by
incorporating factors such as mobility of people, number of people at
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risk, height of building, etc. The calculated risk level provides a
minimum target for which levels of protection must be provided by the
nature of the building design supplemented by appropriate passive and
active fire protection devices.

The evaluation system is also a technique for obtaining a quanti-
tative measure of the level of safety provided by a protected building.
This level is determined from an evaluation of the various construction
elements and fire protection features. The system measures both the gross
level of safety and a set of safety subsystems related to containment,
extinguigshment and people movement. These subsystems are individually
graded to evaluate the depth of redundancy in the building fire safety
system. The evaluation system is a mechanism by which the designer can
combine a wide variety of fire safety elements into a health care
facility plan that provides the level of fire safety required to balance
the calculated risk levels,

2. SCOPE

This evaluation system applies to institutional buiidings used for
health care purposes involving sleeping facilities for the occupants.
In its present form, it was not designed for outpatient clinics or other
facilities where all of the occupants are normally awake. The system as
presented in this report was also not designed to evaluate penal insti-
tutions and has not been proof tested against that type of occupancy.

The system to be described covers all of the aspects of building
fire safety currently covered by the Life Safety Code. A few of the
items related to built-in utility systems and to operational features
and furnishings (fire evacuation plans, fire drills, draperies, etc.)
have been excluded from the grading systems. However, these are covered
as mandated items in an attachment to the evaluation form. To be con-
sidered as having demonstrated equivalent fire safety, it is necessary
that the facility satisfy these requirements in addtion to the basic
fire safety evaluation.

3. PURPOSE

The purpose of the evaluation system is to provide a technically
based mechanism applicable to health care facilities for:

a. Evaluation of an existing he care facility to determine
how the actual level of fire satety in that facility compares
to the level of fire safety that would be provided by explicit
conformance to the requirements of the 1973 Life Safety Code.

b. Evaluation of various alternative approaches available to
upgrade an existing facility to a level of fire safety that
meets or exceeds the level prescribed by the Life Safety Code.

3



c. Evaluation of a proposed new facility design to determine how
ite level of fire safety would compare to that required for
such a facility by the Life Safety Code. In this aspect the
system can also be used as a design instrument to determine
various alternatives that can be considered.

d. Evaluation of the cost effectiveness of alternate fire safety
designs and methodologies.

e. Quantitative evaluation of the relative degree of protection
involved in a facility or a design feature, as compared with
that required by the Life Safety Code.

4, EQUIVALENCY CONCEPT

The evaluation system provides a method for determining the design
features needed to provide equivalence to the 1973 Life Safety Code.
Equivalency for the purpose of the system 1s judged by comparing the
total fire safety level prescribed by the Life Safety Code for health
care facilities to the actual safety level in a particular design or an
actual facility.

The Life Safety Code represents a consensus view by knowledgeable
professionals of the minimum standard for fire safety necessary to
safeguard the public interest.

Equivalency determination is based on the concept that, while the
Life Safety Code does not include a specific statement of the level of
'safety provided, it is possible by examination of the Code requirements
to establish s base line for comparing the level of safety provided by
gatrict conformance to its requirements with the level of safety provided
by alternative systems of safeguards., This comparison can be made on
the basis of the total safety performance of the building, including zll
of its safeguards, without making direct comparisons between a specific
Code requirement for an element and the correspeonding element as it
exists in the building. The concept is suitable for use with any of the
recent editions of the NFPA Life Safety Codes for 1967, 1970, 1973 and
1376. The following reference sections are quoted from NFPA 101-1973:

"1-3118. Nothing in this Code is intended to prevent the use
of new methods or new devices, providing sufficient technical
data is submitted to the authority having jurisdiction to
demonstrate that the -+ - method or device is equivalent in
quality, strength, fire resistance, aeffectiveness, durability,
and safety to that prescribed by this Code.™

"1-4113(e). The specific requirements of this Code for
existing buildings may be modified by the authority having
jurisdiction to allow alternative arrangements that will
gecure as nearly equivalent safety to life from fire as
practical, but in no case shall the modification be less
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restrictive or afford less safety to 1life than compliance with
the corresponding provisions contained in this Code for
existing buildings. (See alsc 1-3118)."

Similar paragraphs also exist in the 1967, 1970, and 1976 editions
of the Life Safety Code.

Evalvation of equivalency of fire safety is through consideration
of three separate concepts. The first is occupancy risk, judged primarily
on: how many people are susceptible to a single fire exposure (level of
risk), what is their capability to safeguard themselves, and what is the
nature of the exposure to which they are being subjected. The second is
the capacity of the building and its fire protection systems to provide
a safe environment commensurate with the risk. The third is the degree
of redundant capabilities to insure the preservation of safety in case
of the failure of any one safeguard or method.

5. PROJECT METHODOLOGY

Development of the fire safety evaluation system consisted of three
operations: system design, professional judgment review and critique,
and system testing.

a.. System Design. This comsisted of: (1) analysis of the stated
requirements of the 1973 Life Safety Cede versus the fire
safety function(s) of each requirement, (2) organization of
the results of this analysis into a format suitable for obtain-
ing professional judgments of the comparative worth of the
fundamental code requirements relative to the Life Safety Code
objectives for health care facilities, (3) development of a
computer program to evaluate alternative designs and fire
protection systems, and (4) iterative incorporation of system
changes resulting from the professiomnal judgment review and
system tests.

b. Professional Judgment Review. The professional judgment
review was made by two different groups: (1) an NBS group,
through the mechanism of a "Delphi" exercise (see appendix A
for description of the NBS Delphi operation), and (2) an
outside review group (see appendix B). The Delphi group (an
ad hoc group of qualified fire protection engineers from the
Center for Fire Research, NP®) refined the format, established
initial values .f the safet, .. rameters, and provided judgment
values for selecting individual safety parameters in the
redundancy evaluations. The outside comsulting group consisted
of prominent persons in the field of regulation and specifi-
cation of fire safety requirements in health care facilities.
The group provided brecad-based technical and judgmental infor-
mation for improving both the format and the final values
assigned to the safety parameters and the redundancy factors.
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C. System Testing. The testing involved a series of exercises to
determine the validity of the fire safety evaluation system.
These exercises included: field tests of actual facilities by
NBS personnel; examinations of many evaluation work sheets
completed by health care facilities owners and engineering
staff, and by code certification and inspection authorities;
and, computer analysis of alternative design systems.

6., SYSTEMS DESCRIPTION
6.1 Capabilities and Limitations

The system that has evolved from this effort provides a means of
mixing recognized and proven fire safety systems and approaches and
evaluating these mixes in terms of the overall fire safety performance
of a facility. It permits comparative evaluations of the fire risks and
fire safety factors actually present in individual facilities or design.
Those features that are in excess of minimum safety requirements are
given approprilate credit, reflecting the degree of additional safety
actually provided. The credit however is limited in its application to
the methodological areas where the safeguards provide credible improve-
ments in safety. Conversely, features that increase one or more aspects
of fire risk are appropriately charged for their detrimental impact on
safety. The result is intended to be an assessment of total safety
performance as compared to a minimum code safety level, which provides
opportunity for cost reduction, wider choice of design alternatives, and
operational flexibility at greater levels than currently available
through explicit compliance with the Life Safety Code.

The most important limitations of the evaluation system are:

a. As presently developed the evaluation system applies only to
health care facilities of the types covered under Chapter 10
of the 1973 Life Safety Code,

b. The results are expressed in equivalency to the level of
safety achieved by the Life Safety Code, and should not be
construed as a measure of total or absolute fire safety.

c. The system, like all existing methods for regulating or
evaluating fire safety, is only partially supported by tech-
nical information or statistics. The professional judgment of
experts in a series - alanced peer-consensus groups is used
to bridge the technology gaps.

d. In general the evaluation system is limited to evaluating the
interrelationships of those fire safety methodologies and
approaches that are defined in the Life Safety Code. There is
no basis in the system for accommodating completely innovative
approaches (such as automatic venting at the point of fire or
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the uge of halogenated gases as a general protaction system)
for which equivalency with the Life Safety Code cannot be
determined.

e, While the parameter measurements of the system cover built-in
structural materials and eiements, space arrangement, and fire
protection systems and devices, the system does not permit
alternate approaches to meeting the Life Safety Code require-
ments for:

(1) Utilities such as heating, air conditioning, electrical,
and incinerator systems.

(2) Furnishings such as draperies, curtains, wastebaskets,
and beds.

(3) Administrative activities such as emergency plans and
fire drills.

When using the evaluation system, the existing requirements in
these three areas are applied in the traditional manmner of
explicit conformance with the established standards and require-
ments as described and/or referenced in the Life Safety Code.

A form to accomplish this in terms of tenr specific requirements
is shown in figure 23 e.

6.2 Logic

The logic of the system is that the level of risk imposed upon
persons In a facility must be met by a system of safeguards that provide
sufficient safety to protect against that risk, using several interacting
but separate design approaches.

The evaluation is made on a "FIRE/SMOKE ZONE" basis. This is in
recognition of both the history of fires in health care facilities and
the traditional arrangements of patient care areas. The evaluation of
fire safety is relevant both to the capability of patients surviving
fire initiated in such 2 unit, and to the ability of the unit to exclude
the impact of fires external to it, The term "fire/smoke zone" is
defined as a space separated from all other spaces by floors, and by
horizontal exits or smoke barriers. Where a floor is not subdivided by
horizontal exits or smoke barriers, the entire floor is the zone.

The evaluation system appliles tt gic to each patient use fire/
smoke zone through the following steps.

a. Measure RISK.

b. Measure overall (GENERAL) level of safety.



c. Measure depth (redundancy) of safeguards in terms of:
(1) Fire CONTAINMENT capabilities.

(2) EXTINGUISHMENT, suppression, and control capabilities.

{3) PEQOPLE MOVEMENT and other occupant protective features.

d. Determine equivalency to the prescribed requirements of the
Life Safety Code. Equivalency occurs when the values as
measured by this system are such that:

(1> The GENERAL safety level equals or exceeds the occupancy
RISK level, and

(2) The CONTATNMENT, EXTINGUISHMENT and PEQOPLE MOVEMENT
safety levels each independently equals or exceeds the
minimum value corresponding to the level of that category
required by the Life Safety Code.

6.3 Risk

In establishing a system for evaluating risk, it is recognized that
there is a basic level of fire risk inherent in every health care facil-
ity. 1t is also recognized that the amount of furniture, equipment, and
supplies (plus the arrangement of these within the space available)
depends on the occupant and is not quantified in the safety equivalency
measurement. The evaluation system base line for occupancy risk rests
on the assumption that the furniture*, equipment, and supplies will be
‘combustible, most adversely located from a fire-safety standpoint, and
typical of those normally found in health care facilities.

The factors used to judge the variations in fire risk are given in
figure 1. They are applied to individual fire/smoke zones and cover the
following risk controlling parameters: the number of patients in the
zone, their degree of mobility, their average age, the ratio of patients
to attendants, and the height of the zone above street level. These
five specific occupancy risk parameters were initially chosen based on
the experience and judgment of selected members of the staff of the Fire
Safety Engineering Division, Center for Fire Research, and because they
are considered to represent the occupancy variables that control the

risk in health care facilities. The assessment of the specific parameters

and the determination of their relative importance was also based on
judgment plus the exercising of - » system on test cases to reveal
inconsistencies or deviations from accepted safety practice.

The Occupancy Risk Factor for any health care building is the
product of five individual risk parameters factors based on the risk
factor values shown in figure 1.

*Facility furniture could be expected to vary ad hoe so they cannot be
considaered as known in a system analysis.
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The minimum risk conditions have been defined as: a zone containing
fewer than five patients, all of whom are of sufficient health to be
congidered fully mobile and capable of evacuating themselves, their
average age being less than 65 and over one; a ratio of patients to
attendants of 2:1 or less; and the zone located on the first floor of
the building. This condition is assigned an occupancy risk factor of
1.1.

In contrast, the conditions evaluated as representing the upper
range of risk as contemplated by the Life Safety Code are based on:
more than 30 patients in the zone, all of whom are unable to move without
assistance; their average age is over 65 or under one; a ratio of patients
to attendants of 10:1 or more; and the zone located above the sixth
floor or in the basement, This was assigned an occupancy risk factor of
18. Greater risk values are assigned to patients who cannot be moved
and to fire zonmes which are unstaffed, The maximum possible risk has a
factor of A9,

The risk factors were chosen and weighed in descending order of
maximum impact as follows:

a. Patient Mobility. The single most important factor controlling
risk in a health care facility is the degree to which patients
must be assisted in taking actions necessary for their safety,
The level of capability in health care facilities will vary
from patients who, if informed or directed, will be able to
take positive self-protecting actions to those patients who
cannot be moved or cannot take the simplest actions to safe—
guard themselves. In the measurement of occupancy risk factors
the least mobile category of patient expected in the zone
determines the risk factor for that zone., The rationale for
this approach is that if a zone accepts any patient with a
reduced mobility status, at any time it may increase the
number of those patients. For patients who cannot be moved
because of extreme danger of death or serious harm, this
condition is considered to be a major risk and a very high
risk factor (4.5) is imposed. With this high risk factor, the
system requires inclusion of fire safeguards which exceed the
normal minimum requirements of the Life Safety Code sufficient
to compensate for total lack of movability. This is one of
two situations where it is possible for a building, which
explicitly complies with the Life Safety Code, to fail to meet
the minimum requirements as determined by the evaluation
system.

b. Patient Density. The risk factor for occupant density (number
of patients within the zone) takes into account both the
inherent increase in the maximum fire death potential that
occurs as the number of patients in & zone increases, and the
problems involved in handling larger numbers of patients
during an emergency. :



d.

€.,

Fire/Smoke Zone Location. This risk facter relates to fire
department accesslbility to the fire., The rating system
recognizes the inherent advantage of a first floor zone. It
also recognizes the problems of evacuation from higher floors
and the virtual impossibility of using external fire fighting
efforts above the sixth floor in any building. The risk
factor value for zomes in basements is the same as for zones
at or above the seventh floor.

Ratic of Patients to Attendants, This risk factor recognizes
the importance to patient safety of attendants immediately
available to respond in an emergency. The emergency actions
that may be undertaken by the staff include detection, alarm,
fire extinguishment, confinement of the fire, establishing
barriers between the patients and the fire (e.g. closing
patient room doors), rescue, emergency medical aild, and other
related funetions. A few of these functions, such as detection
and alarm, may not be critically related to the ratio of
attendants to patients while those functions related to rescue
and the closing of patient room doors have a strong relatiomship
to the staffing ratio., The staffing ratic considered is based
on the minimum staffing level that would be immediately available
(normally night hours). In establishing the risk charges, the
charge considered equivalent to the most severe case contem-
plated under the Life Safety Code was assumed at a patient/
attendant ratioc of 11 or more, but where there was at least

one attendant constantly in or immediately adjacent to and in
full observation of the zone. The Life Safety Code is actually
silent on this matter -and could even be interpreted to permit

a situation where there were no attendants in or adjacent to
the zone. BSuch a condition was considered to be a major fire
risk and a high risk factor (4.0) is imposed in & situation
where patients are left without immediate nuraing staff assias-
tance. With this high risk factor, the system requires inclusion
of gufficient fire safeguards to reasonably compensate for the
lack of human supervision. This is a second situation in
which it is possible for a building with fire protection
devices to explicitly comply with the Life Safety Code, but to
fail to meet the minimum requirements as determined by the
evaluation system,

Patient Average Age. This risk factor recognizes the increased
susceptibility of the elderly and infants up to one year of
age to physical harm - moke particles, gaseous combustion
products and heated air. The rating assigns a larger risk
factor (1.2) to fire zones occupied by a population whose mode
is above 65 or below one year. Basically, imposition of this
charge will provide additional safety protection in nursing
homes for the aged and nurseries.

10



6.4 Safety Parameters

The general safety factors are measures of those building and fire
protection features that bear upon the safety of patients (and other
occupants) who may be in the particular fire/smoke zone at the time of a
fire.

The safety parameters were selected by examining the specific code
element requirements for health care facilities, Chapters 10 and 17 of
the 1973 Life Safety Code, and by evaluating the impact of various
elements of the Code. The selected safety parameters were modified
first by the NBS Delphi panel and later by the consultant groups. The
selected safety parameters are shown in figure 2. (See appendix C for
an accounting of the inclusion of code elements in the evaluation system.)

Each of the safety parameters was analyzed. Where the current Code
requirements recognize several different levels of a parameter {(e.g. the
Life Safety Code recognizes eight different types of construction),
the most important alternatives were listed. In addition, conditions
likely to be encountered in situations failing to meet the explicit Code
requirements, and conditions exceeding those required by the Code but
avallable for inecreased protection were also listed. Figure 3 shows the
final "matrix" form of the breakdown of the 13 selected safety parameters,
- each having three to saven subdivisions.

The safety parameters are designed to constitute a complete assembly
of all of the basic building factors determining the level of safety in
a2 health care facility for which equivalency could be expressed, In
addition, we collected and attached to the inspection form an additional
series of items required by the Life Safety Code but outside the scaope
of the equivalency covered by the listed safety parameters. These relate
primarily to building utilities, operational features and furnishings
and they are listed in part e of figure 23.

6.5 Safety Parameter Valuation _

In order to provide a method of bringing the best available con—
sensus judgment and experience together to judge the relative impact on
general safety of each of the paramerers in each of the potential
conditions listed, a Delphi type peer group was established. This peer
group consisted of members of the Fire Safety Engineering Division,

Center for Fire Research, NBS, with the greatest background and experience
in the application of fire protection engineering principles and practices
to buildings. The membership and basis for the Delphi approach are
covered in appendix A,

Each member of the group was provided with copies of the initial
matrix similar to the one shown in figure 3, but without numerical
parameter values. FEach person then evaluated the relative importance of
each item in the entire matrix of parameters without consultation with
other members of the group. The members of the Delphi group were advised
that the risk being considered covered new and existing health care

11



facilities and that the objective was a system to measure equivalency
"with the 1973 Life Safety Code. The value judgments made by this group
are, therefore, considered to be based on the character and needs of
patients in health care facilities and the current approach to these
embodied 1n the Life Safety Code. In addition, each member of the group
evaluated separately the same matrix in relation to the redundant sub-
systems which are discussed in section 7.7. In executing the matrix
each peer group member was requested to assign a value of +10 to that
safety parameter element {or level) considered to be the single most
important to safety to 1life and to compare all other elements in the
matrix to that base, A zero value represented a neutral condition; i.e.
a safety parameter at this level would not increase or decrease the
safety conditions of a fire zone. Negative values represented defi-
ciencies: 1.e, safety parameters at this level decreased the safety
conditions of a fire/smoke zone.

After an initial analysis of the results, the peer group was agked
to meet in conference on several occasions. The peer group on those
occasions deviated from the traditional Delphi approach but instead
reviewed differences and concepts, with a view to achieving consensus
agreement on categories and on selection of the numerical values,

Several categories were modified and qualified. A significant
adjustment was to shift the numbers so that a base line would be estab-
lished in which negative charges would not be made against any general
safety parameter that was in explicit conformity with the requirements
of the 1973 Life Safety Code.

6.6 Relating Safety Parameter Values to Life Safety Code Requirements

The relationship between the safety parameter values and the code
requirements was established by summing the value of all of the credits
and deficits of the safety parameter elements for a health care facility
that exactly met all of the requirements prescribed by the 1973 life
Safety Code. Attempts to do this disclosed that the Life Safety Code
actually had eleven sets of requirements, seven for sprinklered facilities
and four for non-sprinklered facilitiee (see figures 4 through 18).

Based on the relative value of protection methodologies developed by the
Delphi group and refined by the review processes described later in this
report, the levels of safety prescribed by these requirements are:

12



General Safety Value Required

Non-Sprinklered Sprinklered
Buildings Buildings

1. New buildings l-story in height. 13 16
2. New buildings over l-story

in height. 18 23(a)
3. Existing buildings l-story

in height. 5 a8
4. Existing buildings over

l-story in height. 9 16(b)

(a) 20 for 2- or 3-story buildings.
(b) 14 for 3-story and 10 for 2-story buildings.

These values represent the level of general safety required by the
1973 Life Safety Code to house health care occupants in the class and
height of building indicated. The analysis demonstrates that, in terms
of the values in the evaluation system, the Life Safety Code minimum
requirements are those for non-sprinklered buildings. The highest total
value developed for a non-sprinklered building is 18, The importance of
this value is that it was used as the approximate base line for the
establishment of measurement of risk in a multi-story building and is
the principal balance peoint for comparing occupancy risk with general
safety. Thirteen is the comparable value for a single story building.

The values for existing buildings demonstrate the reduced level of
general safety accepted by the Life Safety Code for these buildings.
For a one-story building the general safety value is +13 for a new
building and +5 for an existing building, indicating that for an existing
one-story building only 38% of the score expected a new one-story building
is required. Similarly, the ratio of existing multi-story buildings to
that for new multi-story buildings is 1/2. The 0.5 factor in table 3B
of the Fire/Smoke Zone Evaluation Work Sheet reflects this ratio,

6.7 Redundant Safety Subsystems

A basic principal of the Life Safety Code is that there will be a
redundancy of protection so that the failure of a single protection
device or method will not result in a major failure of the entire safety
system. In addition, the development of a redundant approach, as used
in this safety evaluation system, avoids the pitfall of traditional
approaches to developing grading systems where all of the elements are
considered mutually exclusive of each other and a single total score
determines acceptability. Under such a system, it 1is possible to com~
pletely disguise the absence of a critical element. The evaluation
system establishes redundancy on the basis of in-depth coverage of the
principal fire safety methodeclogies. The redundant methodologies used
in the system are those related to fire safety through containment,
through extinguishment and through people movement (including refuge),

13



The redundant methodologies were chosen after examination of decision
tree approaches [1,2].1 These divide fire protection by element. Four
different methodologies of managing fire impact were identified. These
are control of the fuel and arrangement: compartmentation and other
mechanisms of containment of the fire and its impact; extinguishment
suppression and other means of terminating fire development; and the
provision of safe locations of refuge either by evacuation or by establish-
ment of safe areas of refuge. Those elements related to the control of
fuel and its arrangement are incorporated into the risk analysis portion,
in terms of the occupancy risk base line. Therefore, only three redundant
methodologies were used in the analysis.

As part of the initial Delphi exercise, each member of the Delphi
group completed a matrix establishing his judgment on the relative
importance of the items in the general safety parameter matrix; he also
made additional judgments on the same matrix elements related to the
separate fire safety methodologies of containment, extinguishment, and
people movement. These were then processed and analyzed and reviewed in
subsequent conference meetings of the Delphi group. By this process,
the parameters that have a significant impact on each of the redundant
methodologies were identified, Many of the parameters impact on more
than one of the methodologies. In the judgment of the group only sprinkler
protection impacts on all three. Figure 19 shows the breakdown in terms
of which parameters apply to which methodologies.

Each of these subsystems was then evaluated teo determine the point
value that would result from explicit compliance with the requirements
of the Life Safety Code for that subsystem. Beceuse of the variance
between new and existing buildings and between single story and multi-
‘story-type buildings, four values were determined for each of the
redundant safety methodologies. Figures 20, 21, and 22 demonstrate how
these values were established. :

In this fire gafety evaluation system these values are mandatory
minimum values that must be met regardless of the overall evaluated
level of occupancy risk or the overall evaluated level of general safety.

6.8 Overall Safety Evaluation of a Fire/Smoke Zomne

This evaluation system determines the efficacy of any arrangement
of the listed fire safety subsystem elements in a fire/smoke zone by
considering the risk factotrs and safety parameters relative to the level
of safety that would be achieved by explicit conformance with the specific
requirement of the Life Safety Code ({NFPA 101-1973). In order to be
determined as equivalent the measurement must demongtrate that:

1. The general safety le.v;rel produces a value that equals or exceeds
the determined value or charge for risk.

INumbers in brackets refer to the references at the end of this paper.
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2. Each of the three individual redundancy groupings (containment
safety; extinguishment safety; and people movement safety) must
have an arrangement of safeguards that meet the prescribed minimum
for that redundant grouping independent of the other condition.

7. FIRE/SMOKE ZONE EVALUATION WORK SHERT
FOR HEALTH CARE FACILITIES

All of the parameters, variables and formulas for determining the
facility safety equivalency with the Life Safety Code are contained in a
self-instructing form. A separate manual (appendix D) has been prepared
to assist in completion of the evaluation form. The manual provides
expanded discussions and definitions of various items in the evaluation
sheet to assist the surveyor or reviewer when questions of definitionms,
interpretations, or meanings arise. To evaluate totally a health care
facility, it is necessary to evaluate each of the different fire/smoke
zones. A zone is any space which is separated from all other spaces by
floors, horizontal exits, or smoke barriers. Where a floor is not
subdivided by smoke barriers, the entire floor is the zone., See figure
23 for an example of the form and appendix E for examples of a completed
form.

8. COMPUTER ANALYSIS

The evaluation system has a theoretical capability of evaluating
about 230 million combinations of the 13 safety parameters and variations.
Practical arrangements in existing buildings and future design are of
‘the order of a few thousand. For the purpose of verifying the original
proposed system as well as to analyze potential proposed changes, a
computer program was developed. The program gemerates all arrangements
that are valid, based on data given for the safety parameters. Using
the Fire Safety Evaluation Work Sheet an experienced engineer or facility
can manually analyze 10 to 15 differently organized zonmes, and establish
the most suitable configuration for the facility. By using the computer
program the evaluator is able to review all possible solutions to his
problem, and he can also be assured that answers are not biased by
individual preference. The printouts of the zone arrangements can be
easily analyzed by an experienced individual to establish equivalency of
solutions. Appendix F provides addirional detail on this program.

9. EVALUATION SYSTEM ANALYSTS

An effort has been made to make the system consistent with accepted
and sound fire protection engineering practice and theory. While the
most advanced scientific knowledge has been used in developing the
system, the state—~of-the-art requires that the insight and professional
judgment of experts in the field serve as the base for information in
developing the system, and the available technical knowledge {including
results of fire tests, statistical analyses, fire investigations, etc.)
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serves a supportive role. In the development of the fire safety evalua-
tion system, therefore, both the NBS Delphi group and the professiomnal
consulting panel described in sections 9.1 and 9.2 below were selected
on the basis of expertise and interest. '

In the systems proofing effort the capacity of these panels was
broadened by using a two-step judgment approach. In the first step the
relative worth of each parameter was individually Judged on its relation-
ship to other parameters. Thils evaluation was made in terms of each
parameter's contribution to both general safety and to each of the
redundant safety requirements. In the second phase the parameter values,
developed in the preceding phase, were applied to a large mumber of test
cases, scenarlos and reviews of specific facilities. The resulting fire
safety system configurations were then judged on overall equivalency to
configurations prescribed by the 1973 Life Safety Code. This process
provided a balance and cross check between judgments of the value of the
individual parameters and evaluations of the overall product.

9,1 NBS Delphi Group

The initial safety parameter values (figure 3) were established by
the NBS Delphi group. The group was composed of qualified fire protection
engineers in the Fire Safety Engineering Division (see figure 24). The
group was also used at different development stages to clarify technical
problems and to analyze proposed changes suggested by the outside con-
sultants, HEW or others.

Delphi is a procedure for obtaining the most reliable consensus of
opinion of a group recognized as experts on a technical question for
‘which no "true'" answer is within the state of current knowledge {[3].

The essence of the process is that the question is considered independ-
ently by members of the group. The response is tabulated and circulated
to group members who revise their "amswers" on the basis of further
thought and consideration of the aggregate response. Additional rounds
of response involving direct contact and discussion among the group
members can ensue. The number of interactions is usually limited to
four. 1Ip its classic form Delphi incorporates various statistical

" measures of the "convergence" to consensus, which are circulated within
the group along with the responses., The Delphi exercise at NBS was in a
form known as Policy Delphi. In this variant the statistical measures
to establish convergence consensus are foregone and the “referee" or
manager of the process takes a fairly active role in the discussion
among the group members. In any of its formats, Delphi is widely per-
ceived as furnishing useful iniormation in areas in which questions are
difficult to pose precisely, let alone answer definitely. A more detailed
discugsion of the Delphi operation is given in appendix A.

9.2 Consultant Group

After the NBS Delphi group agreed on an initial set of parameters
and their values, the system was presented to the consultant group.
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The group consisted of prominent persons in the regulation or
specification of fire safety for health care facilities. It included
regulatory officials, code writing officials, govermment agency fire
protection chiefs, and accrediting officials representing a cross
section of the applied field. The membership and dates of meetings are
shown in appendix B. This consultant group contributed to the develop-
ment of the system and met in four separate sessions. In those meetings
the consultants operated as a committee of the whole, reviewing the
concept and individually discussing and evaluating the parameter values
as developed by the NBS peer group. Important revisions resulted. Many
of these revisions were in the form of restraints placed on the degree
of liberality in the safety parameter values so as to require a more
conservative and supportable approach.

9.3 Inter-Group Relationships

Throughout the project the project staff maintained liaison and a
flow through the described review groups and a recently established task
group of the National Fire Protection Association Committee on Safety to
Life. This task group is studying the evaluation system for possible
inclusion in the NFPA Life Safety Code. Figure 24 outlines this flow.

10. SUMMARY

The conclusions resulting from this study are briefly stated as
follows:

a, A methodology has been developed and described for generating

: equivalency to a specified set of occupancy safety requirements.
It is based on the understanding of level of occupancy risk,
building safety and redundancy of safeguards. This methodology can
provide the necessary flexibility for a designer to achieve minimum
cost solutions for a specified level of safety.

b.  The described methodology "System for Fire Safety Evaluation of
Health Care Facilities,” is a specific example of an equivalency
approach. The system provides equivalency to the minimum life
Tequirements for the health care facility as prescribed by Life
Safety Code 101-1973. The system can be updated for later Life
Safety Code editions for health care facilities.

C. Other equivalency systems can be developed for other occupancies
but this will require detailed analysis of the risk level, the
variety of building safety requirements, the necessary redundance
equations, and other aspects of the specific occupancy involved.
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T T
OCCUPANCY RISK PARAMETER FACTORS

RISK PARAMETERS RISK FACTOR VALUES
MOBILITY LIMITED | NOT | NOT
1. PATIENT sTatus | MOBILE | mogiLiTy | MOBILE | MOVABLE
MOBILITY {M) RISK FACTOR | 1.0 1.6 32 | 45
2. PATIENT PATIENT 1-5 § 6-10 | 11-30 | >3D
DENSITY (D} RISK FACTOR | 1.0 1.2 1.5 2.0
ZND QR 4TH TO (7TH AND| BASE-
3. Z0NE FLOOR ST | “3ro | “61e | ABOVE | MENTS
LOCATION (L] RISK FACTOR | 1.t 1.2 1.4 1.6 1.6 !
[ 4. raTio OF PATINTS | 12 | 35 | €10 | o1 [Oheed
PATIENTS TO ATTENDANT { | 1 1| ‘none
ATTENDANTS (T) [ misk FACTOR 1.0 1.1 1.2 1.5 4.0
5. PATIENT AGE UNDER 65 YEARS 65 YEARS & OVER
AVERAGE AND OVER 1YEAR | 1 YEAR & YOUNGER
AGE (A] RISK FACTOR 1.0 12

* RISK FACTOR OF 4.0 IS CHARGED TO ANY ZONE THAT HOUSES
: PATIENTS WITHOUT ANY STAFF IN IMMEDIATE ATTENDANCE

Figure 1. Occupancy risk parameter factors
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PARAMETERS

1. CONSTRUCTION

FLOOR GF ZONE
FIRST

SECGNE
THIRD
4TH & ABOVE

2. INTERIOR FINISH
{Corr. & Exit}

3. INTERIOR FINISH
(Rooms)

4. CORRIDOR
PARTITIONS /WALLS

5. DOORS T
CORRIDOR

B. ZONE DIMENSIONS

1. VERTICAL
OPENINGS

8. HAZARDOUS AREAS

9. SMOKE CONTROL

10. EMERGENCY
MOVEMENT
ROUTES

11. MANUAL FIRE
ALARM

12. SMOKE DETECTION
& ALARM

13. AUTOMATIC
SPRINKLERS

Figure 2. Safety parameters
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SAFETY PARAMETERS VALUES

—

PARAMETERS PARAMETERS VALUES
“ COMBUSTIBLE
1. CONSTRUCTION NON-COMBUSTIBLE
WODD FRAME ORDINARY
FLOOR OF ZONE UNFROTECTED | PROTECTED | UNPROTECTED | PROTECTED | UNPROTECTED | PROTECTED § FIRE RESIST.
FIRST -2 0 -2 ] 0 2 2
SECOND -7 ~2 -4 g =2 2 4
THiRD -3 -7 -9 -1 =1 2 4
4TH & ABOVE -13 —~1 -13 -1 -9 ~1 4
2. IHTERIDH FINISH CLASS C CLASS B CLASS &
{Corr. k Exit) -5 0 3
3 INTERIUR FINISH CLASS € CLASS B CLASS A
(Reoms) -3 t 3
4. CORRIDOR INCOMPLETE <1/3 HR *1/3<1.0 HR Z1.0 HR.
PARTITIONS /WALLS -10 {(8)* 0 1(0)* 2[00
5. DOORS TG NO DOOR <20 MIN.FR >20 MIN. FR >?EL#:]"JESF
CORRIDOR 18 0 1[0]*** 2 {0]***
DEAD END DEAD END NO DEAD EMQS>30° & ZONE LENGTH IS:
6. ZONE DIMENSIONS MORE THAN 100" 0 -100° =150 11)0.'-153_‘ <00
-6 j0}** -4 (0] -2 ] 1
QGPEN 4 OR MORE OPEN 2 DR 3 ENCLUSED WITH INDICATED FIRE RESIST,
1. YERTICAL FLOORS FLOORS <1 R Z1HR <2 HR. =2 W],
OPENINGS ~14 =10 0 210)° 3{0)*
DOUBLE DEFICIENCY SINGLE DEFICIERCY N0 DEFICIENCIES .
(N ZONE DUTSIDE ZONE IN Z0ME IN ADJACENT ZONE '
§. HAZARDBUS AREAS
- -5 -6 -2 0
N0 CONTROL SMOME PARTITION MECH. ASSISTED SYSTEMS
s SMDKE CONTRUL BY ZOKE BY CORRIDOR
- 5 |n] aaw ﬂ 3 4
<2 ROUTES MULTIPLE ROVTES
10. EMERGEN : :
MUVEMENBTY Chpagty | 7" ONTAL |uopizowTaL ExiTsl]  DiRECY EXITGs
1. MANUAL FIRE WO MANUAL FIRE ALARM MANUAL FIRE ALARN
. W/0 FD. CONN. | W/F.D. CONN,
ALARM
) -4 1 2
NONE GORRIDOR ONLY ROOMS DALY CORRIDOR L o
12. SMOKE DETECTION HARIT, SpagE [~
& ALARM 0 2 3 3 5
MONE RIDO CORRIDOR £
13. AUTOMATIC CORRIDOR msa?.l s%ac: TOTAL SPACE
SPRINKLERS 0 (] _—___B 10
- Figure 3. 5Safety parameters values
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SAFETY
PARAMETERS

. CONSTRUCTION

NEW - 1 STORY

| PROT. NON COMB.

————
FIRE RESISTIVE

NEW - MORE

THAN 1 STORY

EXISTING -
1 STORY

EXISTING -
MORE THAN
1 STORY

PROT. NON COME.

FIRE RESISTIVE

2 4 2 !
l 2 INTERIOR FINISH CLASS A CLASS A CLASS B CLASS B
[Corr. & Exit) 3 3 0 0
3. INTERIOR FINISH CLASS B CLASS B CLASS B CLASS B
[Rooms) 1. 1 1 i
4. CORRIDOR 21.0 HR 1.0 IR <173 HR <1/3 KR
PARTITIONS /WALLS 2 2 0 0
5. DOORS TO =20 MIN. z20 MIN. 220 MIN. 220 MiN
CORRIDOR ] 1 1 1
100-150° 100°~150° 100'-150° 100°-150°
6. ZONE DIMENSIONS - T 0 0 0
NON APP. 2 WR NON AFP. 21 — <2 HR
7. VERTICAL OPENINGS 8 3 m 5
[ WO DEFICIENCIES | NO DEFICIENCIES | NO DEFICIENCIES | NO DEFICIENCIES
8. RAZARDOUS AREAS 0 0 0 0
. . SMOKE PART. “SMOKE PART. | SMOKE PART. SMOKE PART.
9. SHBKE CONTROL 0 0 g 0
i0. EMERGENCY MULTIPLE ROUTES | MULTIPLE ROOTES | MULTIPLE RDUTES | MULTIPLE ROUTES
- MOVEMENT ROUTES 0 0 0 0
11. MANUAL FIRE W/FD CONN. W/FD CONN. W/0/¢FD CONN. W/0,/FD CONN. |
ALARM 2 -2 1 1
12. SMOKE DETECTION CORRIGOR ONLY | CORRIDOR ONLY NONE NONE
& ALARM | 2 2 o 0
13. AUTGHATIB NOME NONE NONE NONE
SPRINKLERS 0 0 0 0
TOTAL VALUE 13 18 5 9

Figure 4, Life safety code requirements (non-sprinklered)
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SAFETY PARAMETERS VALUES

PARAMETERS PARAMETERS VALUES
COMBUSTIBLE
1. CONSTRUCTION NON-COMBUSTIBLE
WO0OD FRAME DRDIMARY
FLOOR OF ZONE UNPRATECTER | PRATECTED § UNPROTEGTED | PROTECTED | UNPROTECTED | PROTECTED | FIRE RESIST.
FIRST -2 0 -2 0 0 &3] 2
o
SECOND -7 -2 ~4 -2 -2 ; 4
THIRD -9 -1 -9 -1 -7 2 4
ATHR ABOVE | 13 -1 -13 -1 -9 -7 4
2. INTERIOR FINISH fass Ll ik
[Corr. & Exit) -5 9 ( 3)
3. INTERIGR FINISH fuiss © L ans
"~ (Rooms] -3 (1) 3
4. CORRIDOR INCOMPLETE <1/3 HR *1/3<1.6 IR 210 HR.
PARTITIONS/WALLS | -0 (0} 0 t(o)* 2 (0)*
5. DOORS TO NO DOOR <20 WIN.FR =20 MIN. FR bzfum i:fgs'.‘
CORRIDOR 10 ) Qn{') 20"
DEAD END DEAD EMD 0 NEAD ENDS=>3C" & ZOME LENGTH IS
5. ZONE DIMENSIONS MORE THAN 100" 0 -1 150 100'=150" =100
-6 (0)** -4 {0j"" -2 (u) 1
OPEN 4 OR MORE OPEN 2 OR 3 EHCLOSED WITH INDIGATED FIRE RESIST.
1. ;:HI&?& FLOORS FLOOKS <1 HR. 21HR.<2 WR. 22 HR.
-14 10 (?) 2 (0)* 3(0)°
DOUBLE DEFICIENCY SINGLE DEFICIENCY
8 Hﬂz.ﬁﬂﬂﬂﬂs AHERS IN ZONE DUTSIDE 2ONE iN TONE I ADJACENT ZDNE NO DEFICIENCIES
-1 ~5 -5 ~2 @
NO CONTROL SMOKE PARTITION MECH. ASSISTED SYSTEMS
3_ SMUKE CUNTRDL BY ZONE BY CORRIDOR
-5 (0] (o ) 3 4
=2 ROUTES MULTIPLE ROUTES
10. EMERGENCY
MOVEMENT aarnetr | L [HomizontaL exitisi|  owect exiris
ROUTES _8 2 (u) 3 .
HO MANUAL FIRE ALARM "~ WANUAL FIRE ALARM
1. :‘:ANRUI:L FIRE ' W/0 £.0. CONN. | W/F.D. CONN,
' -4 | ( 2)
NONE CORRIDOR GNLY ROGME DNLY Co
12. 214:[1(:" :mcrluu - WABIY spage | oomt SPACE
0 @ 3 4 5
13- M‘TUH M,": NONE CORRIDOR :BERI?DS%’;:E TOTAL SPACE
SPRINKLERS ‘ 0 | 2 [0)* 3 10
Figure 5, Life safety code requirements - new, non-sprinklered,

one story facility
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SAFETY PARAMETERS VALUES

PARAMETERS PARAMETERS VALUES
COMBUSTIBLE
1. CONSTRUCTION NON-COMBUSTIBLE
WOOD FRAME ORDINARY
FLOOR OF ZONE UNPROTECTED | PROTECTED | UNPROTECTED | PROTECTED | UNPROTEGTED | PROTECTED | FIRE RESIST.
FIRST =2 0 =2 0 0 Z
SECOND | -7 -2 -4 -1 -2 2 | (4
THIRD -9 -1 -8 -1 -1 2 (4
e apovE] -3 | -7 -13 -1 9 -1 | (s
2. INTERIOR FINISH CLASS © CLASS B CLASS &
{Corr. & Exit) -5 D (3)
3. INTERIOR FINISH CLass ¢ CLAsS 8 CLASS A
(Rooms) i ) :
4. CORRIDOR Ry | <vsmx | stzactame | =OmR
PARTITIONS /WALLS -16 (0] 0 11{01* 1 2 @'
5. DOORS TO NO DOOR <20 MIN.FR >26 MiN. FR »22m i:iss‘
Bnnmﬂuﬂ _}o n 1 [n - 2 [u]-oo
DEAD END DEAD END DEAD END5 30" & ZONE LENGTH I3:
6. ZONE DIMENSIONS MORE THAN 10D’ -1 >150" 100 -150° <100
s | e | (o) ;
OFEN 4 OR MORE OPEN 2 OR 3 ENCLOSED WITH INDIGATED FIRE RESIST.
7. VERTICAL FLOORS FLOORS <1 K. =1HR.<2 HR. 32 HR.
OPENINGS 1 10 0 2 (0 @Tw .
DOUBLE DEFICIENCY SINGLE DEFICIENCY ND DEFICIENCIES
5. HAZARDOUS AREAS 1N 20NE DUTSIDE ZONE IN ZONE IH ADJACENT ZONE
-1 -5 -5 -2 @
KO GONTROL | SMOKE PARTITION WECA. ASSISTED SYSTEMS -
9. SMOKE CONTROL BY ZONE BY CORRIDOR
_5 iB]nuu- ( n ) 3 4
<2 ROUTES MULTIPLE ROUTES
10. g‘uﬁgﬁf;ﬁf . v w/0 “&'}%ﬁ"“‘- HORIZONTAL EXTT(si| DIRECT EXITjs
ROUTES _3 -2 Q) 3 5
NG MANUAL FIRE ALARM MANUAL FIRE ALARM
1. :‘m:ul FIRE W/0 F.O. CONK. | W/F.D. CONM.
| 1 %)
12. SMOKE DETECTION NONE CORRIDOR ONLY ROOMS DNLY “:m% sup';:g TOTAL SPACE
% ALARM 0 ‘\2 ) 3 _‘_'_“4 5
13. AUTOMATIC . NOME CORRIDOR CORRIOOR & TOTAL SPACE
SPRINKLERS (v) 2 10 " o

Figure 6. Life safety code requirements - new, non-sprinklered,
more than one story facility
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SAFETY PARAMETERS VALUES

. PARANETERS PARAMETERS VALUES
RUCTION COMBUSTIBLE NOR-COMBUSTIBLE
1. CONSTRUCTI WOOD FRAME ORDINARY '
FLOOR OF ZOME UNPROTECTED | PROTECTED | UNPROTECTED | PRATECTED | yNPROTECTED [ PROTECTED | FIRE RESIST.
FIRST -2 0 -2 0 0 (2) 2
e
SECGND -1 =2 —4 -2 =2 2 4
THIRD -8 -1 -3 -1 -1 y, 4
4TH & AROVE =13 -1 -13 -1 -5 -7 4
7. I"TEHIUH FINISK CLASS G CLASS B CLASS A
(Corr. & Exit) -5 (u) 3
3. INTERIOR FINISH CLkss ¢ oA S LASS A
(Rcoms) -3 ( 1 ) 3
4. CORRIDGR INCOMPLETE <1/3 HR >1/3<1.0 HR 21.0 HR.
PARTITIONS /WALLS | -10 (0]~ ( 0 ) E 2 (0™
5. DOORS 1O NO DOGR <20 MIN.FR >20 MIN. FR 721]“‘::1"'1::35‘;‘
CORRIDOR 10 0 Crgi 2
NEAD END DEAD END NO DEAD ENDS>30° & ZONE LENGTH IS:
6. 20NE DIMENSIONS MORE THAN 100" aa'-roo »150° 100'—150° <100’
(0 | 4o -2 (o) 1
OPEN 4 OR MORE OPEN 2 OR 3 ENCLOSED WITH INDICATED FIRE RESIST,
7. YERTICAL FLOORS FLOORS <THR. 21HR.<2 HR. z2 HR.
OPENINGS -1 —10 (0) 2 (0} 3 (0)*
DOUBLE DEFICIENEY “SIRGLE DEFICIENCY
8. HAZARDOUS AREAS IN ZONE OUTSIDE ZONE IN ZONE N ADJACENT ZORE | © Dot (CIENCIES
-1 -5 —b =2 (::)
KO CONTROL | SMOKE PARTITION MECH. ASSISTED SYSTEMS
9. SMOKE CONTROL BY ZONE BY CORRIDOR
sl (o) 3 ‘
<2 ROUTES T MULTIPLE RBUTES
10. EMERGEN T
MOVEME H[E[Y U R "&ﬁi&“m HORIZONTAL ExiTisi[  DIRECT EXT(s)
ROUTES -3 -2 (ﬂ) 3 5
ND MANUAL FIRE ALARM . MANUAL FIRE ALARM
11. :l::lﬂl:[ FIRE W/0 F.O. CONN. |. W/F.D. CONA,
' -4 (jD 2
12. SMOKE DETECTION NONE CORRIDOR ONLY RODMS ONLY Hc“usr:%rqsc;n‘ r.r'ls TOTAL SPACE
& ALARM G) 2 3 4 5
13. AUTOMATIC L CORRIDOR e |TOTAL SPACE
SPRINKLERS ( 0 ) 2 [0 8 10

Figure 7,

one story facility
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Life safety code requirements - existing, non-sprinklered




SAFETY PARAMETERS VALUES

PARAMETERS PARAMETERS VALUES
COMBUSTIBLE
1. GONSTRUCGTION NON-COMBUSTIBLE
WOOD FRAME QORDINARY .
FLOOR OF ZONE unpRoTECTED | PROTECTED | UNPROTECTED | PROTECTED | UNPROTECTED | PROTECTED | FIRE RESIST.
FIRST -1 0 -2 I i 2
SECOND -7 -2 -4 -2 -2 2 (4
THIRD -9 -1 -9 -1 -7 2 3
ATHEABVE] -13 | -7 -13 -1 -9 -1 | (¢
2. INTERIOR FINISH CLASS C CLASS 8 CLASS A
(Corr. & Exit) -5 (o ) 3
3. INTERIOR FINISH CLsss ¢ GLass s cuass 4
(Reoms} -3 ' ( 1 ) 1
4. CORRIDOR meomenye | <1aue [ owscowe | omom
- PARTITIONS/WALLS | —10 [0)* (o) 1{0)* 2(0}"
5. DDORS T0 NO DOGR <20 MIK.FR 20 MiN. FR ’zgu%"i:{:;
CORRIDOR -10 0 (I [u!"‘ 2 (0)°*
DEAD END DEAD END 0 DEAD ENDS>30" & IONE LERGTH I5:
6. ZONE DIMENSIONS MORE THAN 100° 30°-ton' S150° 100150 <100°
o | e | (0
OPEN 4 OR MORE OFEN 2 OR 3 ENCLUSED WITH INDICATED FIRE RESIST.
7. VERTICAL FLOORS FLOORS Ty =INR.<2 HR. =2 iR,
OPERINGS 14 -10 B Capi 3(0)°
DOUBLE DEFIGIENCY SINGLE DEFICIENCY 0 DEFICIENCIES
s le‘nnﬂ“s ‘nfls N Z0NE QUTSIDE IANE "IN ZOMNE IN ADJACENT 20NE
-11 -3 -6 -2 : @
N CONTROL SMOKE PARTITION MECH. ASSISTED SYSTEMS
9. SMOKE CONTROL BY ZONE BY CORRIDOR
-5(0) " (o ) 3 4
<2 ROUTES MULTIPLE ROUTES
10. EI%E‘EE!EE':IF[Y gerciens | W0 “&3’”‘“ WORIZOATAL ExiTisi|  omRECT exerls)
ROUTES -8 -2 | 3 5
NO MANUAL FIRE ALARM MAMUAL FIRE ALARM
1. m:lﬂliltl FIRE w70 £ CONN. | W/F.D. CONN.
-4 (1) 2
12. S“OKE HETH:"B" j NDNE CORRIDOR ONLY ROOMS ONLY Hil:lslwlﬂsl:; :[ TDTIIT. SPACE
& ALARM ) ) . , ;
13. AUTOMATIC LT SORMDOR | JABlT Srage | —IoraL SPACE
SPRINKLERS @ 2 10 . 0
Figure 8. Life safety code requirements - existing, non-sprinklered

more than one story facility
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e ——
-~ SAFETY NEW - MORE |  EXISTING - EXISTING -
PARAMETERS NEW -1 STORY | ryonw 1 sTORY | 1 STORY MORE THAN
1 STORY
PROTECT. COMB. | FIRE RESISTIVE ]| UNPROT. COMB. | FIRE RESISTIVE
1. CONSTRUCTION _‘_"‘u 2 i) K
2. INTERIOR FINISH LLASS A CLASS 4 CIRSS & CIASSE
{Corr. & Exit) 3 3 0 ]
3- lNTEHIUR FINISH CLASS B CLASS B CLASS B CLASS B
(Rooms) 1 1 1 1
4. CORRIDOR =1/3 HR <T/3 HR <1/3 HR <173 IR
PARTITIONS /WALLS 0 0 0 0
5. DOORS TO <20 MIN. <20 MIN. <20 MIN. <20 MIN.
CORRIDOR 0 0 0 "
6. ZONE DIMENSIONS = 150 =150 210
7. VERTICAL OPENINGS [— 0= 1°F LR NOT AFF. S—<7 70
0 2
8 HAZ‘R"““S AREAS NO DEFICIERCIES NQ DEFICE'NCIES NO DEFICIENCIES NO DEFICIENCIES
: 0 0 0 0
9. SMOKE CONTROL SMOKE PART. SMOKE PART, SMORE PART. | SWOKE PART. ]
) : : : i
Iu EMERGEHBY MULTIPLE I!ﬂllﬁ_ MULTIPLE ROUTES | MULTIPLE HDUT'E-E. MULTIPLE ROUTES
MOVEMENT ROUTES 0 0 b 1}
11. MANUAL FIRE W/FD GONN. W/FD CONN. W/0/FD CONN. | W/0,FD CONN.
ALARM 2 2 | 1
12. SMOKE DETECTION J—RERIDORONLY | CORRIDOR ONLY MONE NONE
& ALARM 2 2 0 0
13. AUTOMATIC TOTAL SPACE TOTAL SPACE TOTAL SPACE TOTAL SPACE
SPRINKLERS 10 10 10 0
~ TOTAL VALUE 16 23 8 16
---Il-------n-h-------i-----u---------.--........----
% Sce {gure & for 2 and 3 seocy nd T dings,

Figure 9,

Life safety code requirements {(sprinklered)
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SAFETY PARAMETERS VALUES

PARAMETERS PARAMETERS VALUES
1. CONSTRUCTION COMBUSTIBLE NON-COMBUSTIBLE
-G WOOD FRAME ORDINARY i
FLOOR OF Z0NE UNPROTECTED PIID"IIRTED UNPROTECTED PRO’T_EEI'ED UNPROTECTED | PROTECTED | FIRE RESIST.
FIRST -2 ( 0 )] -2 {10) 0 2 2
SECOND -1 -2 -4 prg -2 ) 4
THIRD -9 -1 -9 -7 -1 2 4
AINEABOVE] -13 -7 -13 -1 -3 -1 4
. m-rﬂ“ua FINISH BLASS T . GLASS B CLASS A
(Carr. & Exit) -5 D {3)
. INTERIOR FiNISH CLASS ¢ CLASS 8 CLASS A
[Reems) -3 (1) 3
. CORRIDOR mepmene | am | ap<om | aom
PARTITIONS/WALLS | 10 (0)* (9) 1{0)* 2(0)*
_ DOBRS YO uo.nnun <20 MIN.ER 220 MIN. FR ’zfu%"'c :gsf
CORRIDOR -1 ( u) 1(0)°" 2 [0]**
DEAD END DEAD END ND DEAD ENDS>30" & ZOME LENGTH IS:
_ 70NE DIMENSIONS | MCRETMANIOO | 30107 =150 (TS PIT
-6 (0]**" -4 {0)** (—2) 0 1 1
DPEN 4 QR MORE OPEN 2 OR 3 ENCLOSED WITH INDICATED FIRE RESIST.
. VERTICAL FLOORS FLOORS <I_Hg. 21HR. <2 HR. =2 HR.
OPENINGS -14 -10 (0) 2100 3 (0]
. OOUBLE DEFICIENCY SINEGLE DEFICIENCY
HAI ﬁnﬂﬂ“s IHEIS IH ZOME OUTSIGE ZONE N 20NE IN ADMACENT ZOME NO BEFICIENTIES
-1 -5 - -2 @
ND CONTROL SMOKE PARTITION MECH. ASSISTED STSTEE?
SHUKE cu"rnm‘ BY I0ONE BY CORRIDOR
_5 Ia] XX G) 3 4
<2 ROUTES MULTIPLE ROUTES
' Eﬂ“i‘%&iﬁy DEFKIENT [ W/0 HORZONTAL {yopizontas ximsi}  oinect exitis
ROUTES 3 9 o ) 5
RO MAMUAL FIRE ALARM MANUAL FIRE ALARM
. zlllnl:i"ll FmE W/0 F.D. CONN. W/F.D_CONN.
YR B M O)
. SMOKE DETECTION NOKE CORRIDOR ONLY |  ROOMS ONLY uTs’i'T'_'-"s'i", 1| st
& ALARM 0 (:) s 1 1
. AUTOMATIC LILT COMIDOR | ferm shace  |—rorLShace
SPRINKLERS 0 2 3 ()

Figure 10. Life safety code requirements -~ new, sprinklered,
one story facility '
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SAFETY PARAMETERS VALUES

PARAMETERS PARAMETERS VALUES
COMBUSTIBLE
1. CONSTRUCTION pv— prem— NON-COMBUSTIBLE
FLOOR OF ZONE UNPROTECTED | PROTECTED | uMPROTECTED | PROTECTED | UNPROTECTED | PROTECTED | FIRE RESIST.
FIRST -2 0 -2 a 0 2 2
SECOND ~7 -2 -4 ~2 -2 2 4
THIRD -9 -7 -3 -1 -1 2
I d I ERE N EEEEEEE (/h— |
2. INTERIOR FINISH CLASS C CLASS B CLASS &
(Corr. & Exit] _5 0 (3)
3. INTERIOR FINISH LLASS © CLAsS @ CLASS A
(Roams] -3 ﬁ) 3
4. CORRIDOR weowwiere | 1AM | ea<om | ok
PARTITIONS/WALLS | -10 [0)* (¢) 1(0)* 2{0)*
5. DOORS TO NO DOOR <20 MIN.FR =20 MiN. FR *Zgu%ﬂbigsf
CORRIDOR 10 ( [I) 1[0 70"
DEAD END DEAD END NGO DEAD EXDS>30° & ZONE LENGTH 15,
B. ZONE DIMENSIONS MORE THAN 100° 30°-100° »150° 100 ~150° <100
s | e | () 0 i
OPEN 4 OR MORE | OPEN 2 OR 3 ENCLOSED WITH INDICATED FIRE RESIST.
1. YERTICAL FLOORS FLOORS <1 HR. 21HR.<2 HR, 22 HR.
OPENINGS -14 10 2 20 [ (3

DOUBLE DEFiCIENCY

SINGLE DEFICIENCY

NO BEFIGIENCIES |

more than three story facility
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' IN ZONE DUTSIDE ZOKE IN ZONE IN ADIACENT ZOKE
8. BAZARDOUS AREAS
=11 -5 -6 -2 @
MQ CONTROL | SMOKE PARTITION MECH_ASSISTED SYSTEMS
9. SMOKE CONTROL BY Z0NE BY CORRIDOR
_5 lui L 2 X ) (0) 3 4
<2 ROUTES MULTIFLE ROUTES
10. ;%EE:EE!;%Y EFCIENT W70 WORIZONTAL Tyoc sontar exirisl] omect Exit(s)
ROUTES -8 -2 ( 0 ) 3 5
ND MANUAL FIRE ALARM MANUAL FIRE ALARN
1. I‘A::IHU;L FIRE /0 F.0. CONK. | W/F.0_Conk.
-4 i (z )
12. SMOKE DETECTION NONE CORRIGOR OKLY ROOMS ONLY aﬁn:msm :E TOTAL SPACE
£ ALARM 0 @ ] 4 5
13. AUTGMATIC AONE FORRIDOR CORRINOR & TOTAL SPACE
Figure 11, Life safety code requirements - new, sprinkliered,



SAFETY PARAMETERS VALUES

PARAMETERS PARAMETERS VALUES
COMBUSTIBLE
1. CONSTRUCTION — CROINARY NON-COMBUSTIBLE
ﬂ.ﬂﬂn OF ZDNE UNPMET PROTECTED uury:g.nn PROTEGTED | UNPROTECTED | PROTECTED | FIRE RESIST.
F - -
IRST (-2) 0 { 2 ) 0 0 2 2
SECOND Y -2 —4 -2 -2 2 4
THIRD -1 -1 -3 -1 -1 2 4
4TH & ABOYE -13 -1 ~13 =1 -9 -7 4
2. INTERIOR FINISH CUSS © CLASS 8 CLASS A
(Corr. & Exit] _s (o) 3
3. INTERIOR FINISH CLASS ¢ CLss 8 CLAsS A
(Roams) -3 ( 1 ) 3
4. CORRIDOR INSOMPLETE <1/LHR >1/3 1.0 R 21.0 HR.
PARTITIONS/WALLS | -10{0)" (o) 1[0)* 2(0)"
5. DOORS T0 NO DOOR =2o'n_'Tu.rn >20 MIN. FR =ZEUIT|:JNJ:S!.‘
CORRIDOR 10 (a) e [ 2o
DEAD END DEAD END NO DEAD ENDS>30' & ZONE LENGTH IS:
5. ZONE DIMENSIONS J-MORE THAN 100 -0 =150 100’150 00
s | came | () 0 1
GPEN 4 08t MDRE OPEN 2 OR 3 ENCLOSED WITH INDICATER FIRE RESIST.
7. VERTICAL FLOORS FLOORS <L AR, Z1HR.<2 HR. =2 HR.
OPENINGS 14 ~10 (o ) 2 (0)° 3(00°
QOUBLE OEFICIENEY “STNGLE DEFICIENCY NO DEFICIENCIES
8 Hlliﬂnﬂus AHEAS ‘IN ZQNE OUTSIDE ZOME 1§ ZONE IN ADJAGENT ZONE
=11 -5 -6 -7 @
NDO EONTROL SMOXE PARTITION MECH. ASSISTED SYSTEMS
9. SMOKE CONTROL &Y 20NE BY CORRIDOR
' =5{0)*** {0) 3 4
<2 ROUTES WULTIPLE ROUTES
" AvEwEN | BT WG Fyonumwra ] _owerr exm
ROUTES 8 ” " ; "
NO MANUAL FIRE ALARM MANUAL FIRE ALARM
11. MANUAL FIRE | w70 £ coun. | w/F.D. CONN.
~ ALARM » ) )
12. SMOKE DETECTION LU CORRIDOR DNLY ROOME ONLY ‘:ti'n;::msn?l;& TOTAL SPALE
& ALARM (o) . s a1
13. AUTOMATIC NORE CORRIDOR 'ﬂu';'l';'“::.;i TOTAL SPACE
SPRINKLERS b 2 [0 e (1_0)

Fligure 12.

Life safety code reguirements - existing, sprinklered

one story facility
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SAFETY PARAMETERS VALUES

PARAMETERS PARAMETERS VALUES
COMBHSTIRLE
1. CONSTRUCTION NON-COMBISTIBLE
WOOD FRAME ORIINARY
FLODR OF ZOME UNPROTECTED | PROTECTED | umpROTECTED | PROTECTED | UNPROTECTED | PROTECTED | FIRE RESIST.
FIRST -2 0 -2 0 0 2 2
SECOND -1 ~7 —4 -2 =2 2 4
THIRD -9 -1 | -1 -7 2 i
ATHRABOVE ] 13 | -7 13 -1 - -1 | (4 j
2. INTERIOR FiNISH CLASS € CLASS B CLASS A
{Carr. & Exit) -5 (n) 3
3. INTERIOR FINISH CLAss ¢ CLASS B LLASS A
[Rooms) 3 (1) 3
4. CORRIDOR wiowpLite | <\aMR | ctAaciomR | etome
PARTITIONS/WALLS | 10 (0]* (o) 100)* 2(0)"
5. DDORS TO ND DOOR <20 MIN.FR =20 MIN. FR ﬂfu‘#:“i:ﬁ?
DEAD END DEAD END NO DEAD ENDS ~30° & 20NE LENGTH [5-
8. ZUNE B!MENSIDNS MORE THAN 100° -1 :@' 100" =156 <10D"
- sl | e | () ) )
OPEN 4 OF MORE | OPEN 2 OR 3 ENCLOSED WITH INDICATED FIRE RESIST.
1. YERTICAL FLOORS FLDORS =1 hF. 2(HR <2 HR. =2 HR.
OPENINGS 14 -10 ! (2 30
DOUBLE DEFICIENCY - SINGLE DEFICIENCY —
IN ZONE QUTSIDE ZONE IN ZOKE TN ADIACENT ZONE
8. HAZARBOUS AREAS
-1 -5 -G -2 @

NO CONTROL $

MOKE PARTITION

MECH._ASSISTED SYSTEMS

9. SMOKE CONTROL 8Y 20N BY CORRIDOR
<2 ROViES WL TIPLE ROUTES
10. EMERGENCY =
¢ MOVEMENT DEPIENT [ W/ "E”E'I‘gg"“'“ HORIZONTAL EXITisl| DIRECT EXITis)
ROUTES -3 2 Q,) 3 5
NG MANUAL TIRE ALARM MANUAL FIRE ALARW
11. MANDAL FIRE W/0 F.0 CONN. | W/F.D. CONN,
- ALARM ( 2
-4 1 2
12. SMOKE DETECTION NORE CORRIDGE SNLY | ROONFOMLY | CORROR & | ToTaL sPace
& ALARM (D 2 3 4 5
1. AUTOMATIS NONE CORRIDOR CORRIOTR ™1 T0TAL SpacE
SPRINKLERS g 2 [ 5 1 ()

Figure 13.
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Life safety code requirements - existing, sprinmklered
more than three story facility



Figura 14.

———— A m
SAFETY NEW . 2 STORY | New - 3 sToRy | EXISTING - EXISTING -
_PARAMETERS 2 STORY 3 STORY
D ——
PROT. NON COME. | PROT. NON COME. PROT. COME. PROT. NON COMB.
1. CONSTRUCTION 2 5 ~ ;
2 INTERIOR FINISH CLASS A CLASS A CLASS B CLASS B
{Cors. & Exit) 3 3 a 0
3. INTERIOR FINISH CLASS B CLASS B CLASS B CLASS B
[Rogms) 1 1 1 1
4. CORRIDOR «<1/3 HR <1/3 HR <1/2 KR «<]/3 HR
PARTITIONS /WALLS 0 0 0 0
5. DOORS T0 <20 WIN <20 WIK, =20 WK, <70 WIN.
CORRIDOR 0 0 0 0
6. ZONE DIMENSIONS =t =0 =t 2
7. YERTICAL OPENINGS ;1-;2 HR 21— <2 HR Z1— <2 HR Z1- <2 KR
' 2 2 2
8. HAZARDOUS AREAS N0 DEFICIENCIES ND DEFICIENCIES NO DEFICIERCIES N0 DEFICIENCIES
- . 0 b 0 0
g SHGKE CBNTROL SHUK; PART. SMIJK? PART. SMOKE PART. SMOKE PART.
: 0 0 0
10. EM[RGENBY _MULTIPLE ROUTES MULTIPLE ROUTES | MULTIPLE ROUTES | MULTIPLE ROUTES
MOVEMENT ROUTES 0 D 0 0
11. MANUAL FIRE ¥/FD COR. W,FDCONN. | W, 0. FUCONN. | 0, FD CONN.
ALARM 2 2 1 1
12. SMOKE DETECTION CORRIDCGR ONLY CORRIDOR ONLY NONE HOME
& ALARM 2 2 o 0
13. AUTOMATIC TOTAL SPACE TOTAL SPACE TOTAL SPAGE TOTAL SPACE
SPRINKLERS 10 10 10 10
TOTAL VALUE 20 20 10 4
. __

Life safety code requirements - two and three
stories (sprinklered)
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SAFETY PARAMETERS VALUES

PARAMETERS PARAMETERS VALUES
COMBUSTIBLE _
1. CONSTRUCTION NON-COMBUSTIBLE
WO0D FRAME ORDINARY
FLOOR OF Z0ME UNPROTECTED | PROTECTED | UNPROTECTED | PROTECTED | UNPROTECTED | PROTECTER | FIRE RESIST.
FIRST -2 0 -2 0 0 2 2
SECOND ~1 -2 -4 | -2 -2 [(2) 4
THIRD -3 -7 i -7 -7 2 4
4TH & ABOVE -13 -7 =13 -1 -9 -1 4
2. |"TEH|0R FIMSH CLASS C CLASS B BLI_SS A
{Corr. & Exit) -5 ] (3)
3. INTERIOR FINISH CLASS € CLASS B CLASS 2
(Rooms) 3 (1) 3
4. CORRIDOR meowpiere | 1ade | sva<iom | iem
PARTITIONS/WALLS [ 10 (0)* (0) 1(0]* 210"
5. DOORS 10 NO DOOR <20 MIN.FR -20 Min. Fr_| 220 WIN. FR &
CORAIDOR 10 (o) v [ 2
DEAD END DEAD END O OEAD ENDS~30° & ZONE LENGTH IS:
B. ZONE DIMENSIONS [-"ORE THAK 100" 30 vor =150’ 100150 <100
st [ ewme [ () 0 !
OPEN 4 OR MORE OPEN 7 OR 3 ENCLOSED WITH INDICATED FIRE RESIST,
7. VERTICAL FLODRS rLunu: <1 HR, 21HH,<2 HR. . =2 WR.
OPENINGS 14 10 0 (‘;@I' 300"
DOUBLE DEFJGIENCY SINGLE DEFICIENCY
8. HAZARDOUS AREAS IN ZONE QUTSIDE ZONE IN ZONE N ADIACENT ZONE | | UrT ‘CIENCIES
-11 =5 —b -2
NO CONTROL | SMOKE PARTITION MECH. ASSISTE(Y SYSTEMS
9. SMOKE CONTROL Y ZONE BY CORRIDOR
o[ () ; )
=7 ROUTES MULTIPLE ROUTES
10. EMERGENCY o
MOVEMENT SEFICIENT W/ ne T : |womzokta exmslf  oiREcT exms)
ROUTES -8 -2 alu) 3 5
NG MANUAL FIRE ALARM MANUAL FIRE ALARM
11. MANUAL FIRE W/0 F.0. CONN. | W/F.D. Conn
ALARM — —
-4 1 ( 7)
NONE CORRIDOR ONLY ROOMS DN COR
12. :nﬁuxz DETECTION ~ s [TOTAL sPAce
LARM 0 (2) 3 4 5
13. AUTOMATIC NONE CORRIDOR &nﬁmsnpl: :E TOTAL SPACE
SPRINKLERS 0 210" p @
Figure 15. TLife safety code requirements - new, sprinklered

two story fa

cilicy
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SAFETY PMETERS VALUES

PARAMETERS PARAMETERS VALUES
: COMBUSTIBLE ;
1. CONSTRUCTION NON-COMBUSTISLE
WOOD FRAME RDINARY
FLOOR OF ZONE UNPROTECTED | PROTECTED | UNPROTECTED | PROTECTED | UNPROTECTED | PROTECTED | FIRE RESIST.
FIRST =2 0 -2 o 0 2 2
SECOND -1 -2 —4 -2 -2 2 4
| m -8 -1 -9 -1 -1 jlz)] 4
Aamtasove ] -u3 -1 -13 -1 -9 -1 4
L
2. INTERIOR FINISH GLASS G CLASS B CLASS A
[Corr. & Exit) -5 0 (3)
3. INTERIOR FINISH CLASS © L CLASS A
[Rooms) -3 ( 1 ) 3
4. CORRIDOR | wtomtere | <tawm | -/saoke | 0
PARTITIONS/WALLS §  -10 (9)* (0) 100)* 2 (0
5 O00RS TO NO DOOR <20 MiN.FR 20 MIN. FR ’zgu't‘:l"b {:sf
CORRIDOR 10 (o) v T
DEAD ERD DEAD END NO DEAD ENDS=30' & ZOME LEMGTH 15:
B- zn"[ IJIHENSIDNS MORE THAN 100" 30 -0 =150' 100'~150° <100
s | - | () 0 |
OPEN 4 OR MORE OPEN 2 OR 3 ENCLOSED WITH INDIGATED FIRE RESIST.
1. YERTICAL FLODRS FLOORS =1 R, 21HR.<2 HR. 27 W%,
OPENINGS Y T , —*( 2 )P 0"
DOUBLE DEFICIENCY SINGLE EEFIEIEHE' WO DEFICIENCIES
IN ZONE QUTSIDE ZONE IN ZOME N ADJACENT ZOME
8. HAZARDOUS AREAS
-1 -5 -8 -2 @
ND CONTROL SMOKE PARTITION MECH. ASSISTED S5YSTEMS o
g suux[ cuNTnul BY ZONE 8Y CORRIDOR
s (o) 3 '
<2 ROUTES MULTIPLE ROUTES
0. %‘Aﬁﬁ[{"’? DEFCIENT W70 SOREONTAL Tynpzonrat exemsl] omRect exis
ROUTES 8 = Gj ; s
NG MANUAL FIRE ALARM MARUAL FIRE ALARM
1. rfrnﬂ':l FIRE W/0 F.0. CONN. | W/F.0, CONN,
. | 1 ( 2 !
]2' sum u{tlc-“nu NONE CORRIDOR DMLY RODMS ONLY Hclﬂnﬂl¥ Sﬂp&é{ TOTAL SPACE
L ALARM ) (z) 3 4 5
13. AUTOMATIC NONE CORRIDOR ﬂﬂ;‘& TOTAL SPACE
SPRINKLERS b 2 (0] 8 ( m )
Figure 16. Life safety corlde requirements — new, sprinkierad

three story facility
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SAFETY PARAMETERS VALUES .

PARAMETERS PARAMETERS YALUES
COMBUSTIBLE
1. CONSTRUCTION NON-COMBUSTIBLE
WOOD FRAME ORDINARY
FLOOR OF ZONE UNPROTECTED | PROTECTED | UNPROTEGTED | PROTECTED | UNPROTECTED | PROTECTED | FIRE RESIST.
FiRST -2 0 -2 A A ? 2
seconp | -7 2) ) -4 (-2) [ (-2) 2 4
THIRE -9 -7 -9 -1 -1 2 4
4TH & ABUVE =13 -7 -13 -1 -9 -1 4
2. INTERIOR FINISH CLASS € CLASS B CLASS &
(Corr. & Exit] 5 (o) 3
3. INTERIOR FINISH CLass ¢ LS e CLass &
(Rooms) -3 (1) 3
4. CORRIDOR INCOMBLETE <1/3 # /3<tomR | zl0kR
PARTITIONS/WALLS §  —10 [0)* (o) 110)* 2(0)*
5. DOORS T0 N0 DOOR <20 MIN.FR =20 MIN. FR ﬂfu‘r‘h"ttﬁs‘.‘
CORRIDOR 10 (o) He | 2
DEAD END DEAD END NO DEAD ENDS>30" % ZGNE LENGTH IS:
5. ZONE DIMENSIONS MORE THAN 100° 36°-100 =150" 109'-150° <100
-5 (0)** -4 (0)** (—2) 0 1
OPEM 4 OR MORE OPEN 2 OR 3 ENCLOSED WITH INDICATED FIRE RESIST.
7. VERTICAL FLOORS FLOORS <1 KR, S1HR.<2 AR, =2 HR.
OPENING
S Y -10 0 (209 3 (0}°
] DQUBLE DEFICIENCY SINGLE DEFICIERCY
8. HAZARDOUS AREAS IN ZONE QUTSIDE ZONE IN ZONE N ADIACENT ZoNE | - Do CIENCIES
-1 -5 -6 -2 @
WD CONTROL | SMOKE PARTITION MECH. ASSISTED SYSTEMS
9. SMOKE CONTROL BY ZONE BY CORRIDOR
-5 [U}"" @ 3 4
<2 ROUTES MULTIPLE ROGTES
10. EMERGENCY 0 HOR
MOVEMENT E::Efﬂ w/ "&T':"IT?}""L HORIZAMTAL EXIT{s)} OIRECT EXiT{s}
NO MANUAL FIRE ALARM MANUAL FIRE ALARM
H. :‘:ANHUI:L FIRE W/0 £ _CONN. | W/F.D. CONN.
-4 (1) 2
MONE CORRIBOR ORLY ROOMS ONLY CORRIDOR &
12. sSlMAI]Ei:H DETECTION HABIT. SPACE TOTAL SPACE
H () 2 3 ] g
NOME Cb CORRIDO
13. Au‘mmﬂ'm RRIDOR s SP'::E TOTAL SPAGE
Figure 17. Life safety code requirements - existing, sprinklered

two story facility
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SAFETY PARAMETERS VALUES

PARAMETERS PARAMETERS VALUES
' - COMBUSTIBLE X-COMBUSTIBLE
1. CONSTRUCT WODD FRAME ORDINARY NON-
FLOOR OF ZONE unPrOTECTED | PRoTEGTED | unPROTECTED | PROTECTED | uPROTECTED | PROTECTED | FIRE RESIST.
FIRST =2 0 -2 ¢ 0 Z 2
SECOND -1 ~2 -4 -2 -2 2 4
THIRD -9 1 —9 -1 -1 [(2) 4
g
4TH & ABOVE -13 -1 -13 -1 -9 -1 4
2. INTERIOR FINISH CUSS € CLASS 8 CLASS &
(Corr. & Exit] -5 (u) 3
3. INTERIOR FINISH SLAsS © cLss s fassd
(Reoms] -3 (1) 3
4. CORRIDOR mogwpuere | <awe | -som | sioke
PARTITIONS/WALLS | -0 (0}* (o) 1(0)* 2 [
5. DOORS T0 NO DOOR <20 MIN.FR =20 MIN. FR ’zgulrl::"hlf:s&
CORRIDOR 10 (o) 1[0 2 (0]~
DEAD END DEAD END WO DEAD £NDS=30° & ZONE LENGTH IS:
6. ZONE DIMENSIQNS |L"ORE ThAn 100 -1 >150° 100°-150" <100
-6 | -4p (-2) 1
: OPEM & OR MORE | OPEN 2 OR 3 ENCLOSED WITH INDICATED FIRE RESIST.
7. YERTICAL FLODRS FLOORS <1 HR. 2R <2 HR. =7 HR.
OPENINGS 14 10 0 ( 2D!. 300)°
DOUBLE DEFICIENGY SINGLE DEFICIENCY
8. HAZARDOUS AREAS In ZONE QUTSIOE ZOKE IN ZONE N ADIACERT ZomE | © DEFICIENCIES
-1 ] -6 -2 @
WO CONTROL | SMOKE PARTITION MEGH. ASSISTED SYSTEMS
9 SHUKE CUHTRUL 8Y ZUNME BY l:UlII".ﬂUR
=5(0j*** (o ) 3 4
<2 ROUTES MULTIPLE ROUTES
. :‘%513‘?:&'{ BrriENt w/o "&"'zfl“’"* HORIZOKTAL EXIT(s||  BIRECT EXITIs)
RﬂllTES -8B -2 (;H) 3 5
W0 MANUAL FIRE ALARM MANUAL FIRE ALARM
11. :I::;J;L FIRE W/0 F.D CONN._ | W/F.D. COKN.
4 (1) 2
12. SMOKE DETECTION RONE » CORRIDOR ONLY ROOMS ONLY -Ef'ﬁ'.'"sﬁ :E TOTAL SPACE
& ALARM (D 2 3 4 5
13. AUTONATIC NOME CORMOOR :"’B“l’:_"gp';& TOTAL SPACE
SPRINKLERS 0 2 (0" : (10)
Figure 18, Life safety code requirements - existing, sprinklered

three story facility
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INDIVIDUAL SAFETY EVALUATIONS

SAFETY
PARAMETERS

. CONSTRUCTION

CONTAINMENT |EXTINGUISHMENT PEOPLE
SAFETY SAFETY MOVEMENT
SAFETY

. INTERIOR FINISH
[Corr. & Exit)

- INTERIOR FINISH
(Rooms)

. CORRIDOR
PARTITIONS /WALLS

. DOORS TD
CORRIDOR

. LONE DIMENSIONS

. YERTICAL OPENINGS

GENERAL
SAFETY

. HAZARDOUS AREAS |

o] | - on

. SMOKE CONTROL

t0.

EMERGENCY
MOVEMENT ROUTES

1.

MANUAL FIRE
ALARM

12.

SMOKE DETECTION
& ALARM

13.

AUTOMATIC
SPRINKLERS

11 [

Figure 19, Individual safety evaluations
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SAFETY | NEW . MORE | exisTiwg . | EXISTING-
PARAMETERS NEW -1 STORY | nnvstory | rsrony | MR TN
1. CONSTRUCTION PROT. ";" COMB. | FIRE RE:!STNE PROT. m;u COMB. ] FIRE nzilsmc
2. INTERIOR FINISH CLASS & CLASS A CLASS 6 CLASS
(Corr. & Exit} 3 "3 0 0
3. INTERIOR FINISH CLASS 8 CLASS B CLASS 8 CLASS 8
(Rooms) 1 1 r 1
4. CORRIDOR - 210 BR 21.0 HR <1,3 HR <173 HR
PARTITIONS /WALLS 2 2 0 0
5_ [mnns TD 220 MIN. 220 MIN. 220 MIN. =20 MIN
CORRIDDR ? : , ]
7 7 % %
5. ZONE DIMENSIONS %/////////%
7. VERTICAL OPENINGS HON APP. : 2 -<
i | 0 3 0 2
| FICIENC]
8. HAZARBUUS lREhS N DEFIB&E—CIES NAa LIEFIL[:]IE_IEIES NO DE lnl NCIES N DEFI;‘IENCIES
9. SMBKE CONTROL
1. EMERGENCY
MOVEMENT ROUTES
11. MANUAL FIRE
ALARM
12. SMOKE DETECTION
& ALARM
13. AUTOMATIC HONE NONE HONE NONE
SPRINKLERS 6 0 0 0
TOTAL VALUE 9 14 4 8

Figure 20. Minimm contalnment safety (nom-sprinklered)
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SAFETY b w1 story | V¥ -MORE |  EXISTING -
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1. CONSTRUCTION

2. INTERIGR FINISK
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we
* 52:%'1[:3:5/ WALLS ///// ////// ////// //////
o /////// -

6. ZONE DIMENSIONS // / // // / / ////// //////////

7. VERTICAL OPENINGS /////////// ////////// ///////// .

| 8. HAZARDOUS lHEhS
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9. SMOXE CGNTROL

10. EMERGENCY
MOVEMENT RUHTES

/] o o 7’
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11. MANUAL FIRE
ALARM

12. SMOKE DETECTION
& ALARM

13. AUTOMATIC
SPRINKLERS

RRRRRRRRRRRRRRRRRRRRRRRRR

~ TOTAL VALUE 6 8 3 3




: EXISTING -
, SAFETY NEW - MORE EXISTING -
 PARAMETERS NEW - 1 STORY | ook 1 sTORY | 1 STORY "']"';[TUT::"

1. CONSTRUCTION

2. INTERIOR FINISH
[Corr. & Exit}

3. INTERIOR FINISH
- (Raoms)

4. CORRIDOR
PARTITIONS /WALLS

5. DOORS TO
CORRIDOR

6. ZONE DIMENSIONS
1. VERTICAL GPENINGS

8. HAZARDOUS AREAS ////////

9. SMOKE CONTROL

10. EMERGENCY
MOVEMENT ROUTES 0 0 0 0

11. MANUAL FIRE
ALARM

12. SMOKE DETECTION
& ALARM 2 2 0

13. AUTOMATIC
SPRINKLERS 0 0 0 0
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////////////////
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TOTAL VALUE b 9 1 3
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FIRE/SMOKE ZONE* EVALUATION WORK SHEET FOR HEALTH CARE FACILITIES

FACILITY BUILDING
ZONE(S) EVALUATED
EVALUATOR DATE

Complete this work sheet for each zone. Where conditions are the same in several zanes, ane work sheet can be
used for those zones.

Step I: Determine Occupancy Risk Parameter Factors - Use Table 1.
A. For each Risk Parameter in Table [, select and circle the appropriate risk factor value, Choose only ane for each of the
five Risk Parameters.

Table 1. OCCUPANCY RISK PARAMETER FACTORS

RISK PARAMETERS RISK FACTOR VALUES
moglLTY  fo oo o { UMITED | WoT | 0T
1. PATIENT STATUS MOBILITY | MOBILE | MOYABLE
KOBILITY (W) RISK FACTOR | 1.0 16 32 | 45
- 2. PATIENT PATIENT 15 | 810 | 1138 | =30
DENSITY (D] RISK FASTOR | 1.0 1.2 15 | 2.0
1. 0N FLOOR | ot [P5R0% 4T | bove | Wexts
LOCATION (L] RISKFACTOR | 10 [ 17 [ 1.4 1.6 1.6
4 RATO OF PATENTS | 12 [ 35 | et [ om0 [PhdF
PATIENTS T0 ATTENDANT 1 | 1 1| ‘wowe
ATTENDANTS (%) I sk FACTOR | 10 | 11 | 12 | 15 | 4.0
5. PATIENT AGE UNDER E5 YEARS | BS YEARS & D¥ER
AVERAGE ANG OVER 1YEAR | 1 YEAR & YOUNGER
AGE A] RISK FACTOR 1.0 17

“ RISK FACTOR OF 4.0 iS CHARGED TO ANY ZOWE THAT HOUSES
PATIENTS WITHOUT ANY STAFF BN INMEDIATE ATTENDANCE

Step 2: Compute Occupancy Risk Factor {F} - Use Table 2.
A. Transfer the circled risk factor vatues from Table 1 to the corresponding blocks in Table 2
B. Compute F by multiplying the rigk factor values as indicated in Table 2

Tahle 2. OCCUPANCY RISK FACTOR CALCULATION o
| [ D L T A F
OCCUPANCY RISK x x x X =

. L ¥y
Step 3: Compute Adjusted Building Status (R) - Use Table 3A or 1B,

A. If building is classificd as NEW use Table 3A. If building is classified as existing use Table 3B.
B. Transicr the value of F from Table 2 to Table 3A or Table 3B as appropriate. Calculate “R.”
C. Transfer “R™ to the block labeled “R™ in Tabie 7 on page 4 of the work sheet.

Table 3A. [NEW BUILDINGS) Tabie 3B. [EXISTING BUILDINGS}
F R F R
1.0% = 0.5% = .

-, . ) N . .

“MFIRE/SMOKE ZGNE is a space separated from all other spaces by flaors, horizontal exits, or smoke harriers.
1] .
Figure 23a., Fire/smoke zone evaluation work sheet for health care facilitfes
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Step 4: Determine Safety Parameter Values - Use Table 4.
A Select and circle the salety value for each safety parameter in Table 4 that beat describes the conditions in the zone,
Choase only one vahie for each of the 13 parameters. 1f two or mare appear to apply choose the one with the lowest

print value.
Table 4. SAFETY PARAMETERS VALUES
PARAMETERS PARAMETERS VALUES
CONSTRULTION AT MON-COMBYSTIBLE
1. wOOD FRAME OADIIAAY )
FLOGR OF ZOME UMPROTECTED | PROTECTED | wnpmoTECTED | PRQTECTED | (MPROTECTED { PROTECTED | FIRE REZISZT.
FIRST -2 [ -2 [} ] 1 2
SECOND -7 -2 -4 -2 -2 2 L
THIRD -4 -7 -3 -7 -7 2 L
4TH & ABGYE ~13 =71 -13 -7 -9 =1 4
2. INTERIOR FINISH CLASS £ LLSS B CLASS A
(Cerr. & Exit) -5 [ 3
1. INTERIOR FINISH CLASS C CLASS B ELASS A
{Ruems) -3 1 3
4. CORRIDOR mgg&l“ =1/3 HR at/3«<1.0 MR *1.0 HR.
PARTITHINS /WALLS §  —10 [0)° 0 1(0)° zie”
5. DOORS TO NB DOOR <20 WIN.FR a2l WK, FR ﬂ:ﬁ?bfﬁ:
CORRIDOR ~19 1 10" 20
QELD END DEAD END ND DEAD ENDS>30° & ZDME LENGTH IS:
§. ZONE DIMENSIONS | RCRETMANIG | 90100 CELT SR N TN <00
-8 {0]** —4 [0]** -2 [1] ]
i OPER 4 DR MORE GPEN 2 OR 3 ENCLOSED WITH INDICATED FIRE RESIST.
7. VERTICAL .rmnn: : FLOORS <1 KR, =1HR <2 HA. 37 R
OPENINGS -1 -10 0 201 100
DOBBLE DEFICIENCY SINGLE DEFICIENCY w0 DEFICIENCIES
3. HAZARDOUS AREAS I8 ZONE DHTSIDE ZONE IX ZONE IN ADLACENT Z0ME
-1 -1 -6 -2 1]
WD COMTROL | SWOXE PARTITION WECH. ASSISTED SYSTEMS
9. SMOKE CONTROL BY 2OKE BY CORRIMOR
=5 [Q)=** 1 3 4
<2 RIUTES MULTIPLE ROUTES
10. E:EVREEEE':IFI" g;l;fcﬂ; W/ 3‘::12:]""‘" WORIZONTAL EXTTIS]{  DIRECT EXIT[s)
ROUTES -9 2 o ; s
WO MANUAL FNE ALARN MARUAL FIRE ALARM
n. :m".ﬂ FIRE W/0 7.0_CONN. | W/7.0. CONR,
-4 f 2
12. :.:‘L:namm WONE LORRODR ONLY nnn.us ONLY m ‘:E TOTAL SPACE
] ? 3 L] 8
13. AUTOMATIC MOME CORAIBOR Cawee srln:: TOTAL SPALE
SPRIMKLERS a 70" 8 1o
WOTE:  *Wse [0] when [tam 5 is =14, *Dse |8) when ilem 1 is based on first floor zome er o0 a0
*S¥se [8) whan itsm 10 iz =A unprateetad typr of cosstrnciion.
**8sa [8] in zene with bess Uhan 31 pativnis **Use {0) whan item 1 s Sased 02 25 saprstecied type of
' oristiag Switlmgs. aetisy (8) when itom 4 is 10,

Figure 23b. Fire/smoke zone evaluation work sheet for health care facilities
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Step 5. Campute Individual Safety Evaluations - [fse Table 3.
A. Transfer cach of the 13 circled Safety Paramerer Value from Table 4 10 every unshaded blocks in the line with the cor-
responding Safety Parameter in Tabie 5. For Safety Parameter 13(Sprinklers) the valus ntered inthe {Peapie Move-
ment Safety) is recorded in Table 5 as 1;2 the corresponding vatue circled in Table 4.
B. Add the four columns, keeping in mind 1hat any negative numbers deduct.
C. Transfer the resulting 1otal values [or 55, 3z, 53, Sgtothe blocks labeled 5. S5, 83, 8¢ in Table 7 on page 4 of this sheet,

Table 5. INDIVIDUAL SAFETY EVALUATIONS

SAFETY CONTAINMENT |EXTINGUISHMENT|  PEOPLE GENERAL
SAFETY SAFETY MOYEMENT SAFETY
PARAMETERS [S1} ($2) SAFETY {$3) (Sg}
1. GONSTRUCTION
2. INTERIOR FINISH 7
{Corr. & Exit)

3. INTERIOR FINISH
[Rooms)

4. CORRIDOR
PARTITIONS /WALLS

5. DDORS To
CORRIDOR

. ZONE DIMENSIONS

. VERTICAL OPENINGS

. HAZARDOUS AREAS

Dl o] —af o

. SMOKE CONTROL

18. EMERGENCY
MOVEMENT ROUTES

11. MANUAL FIRE
ALARM

12. SHOKE DETECTION
& ALARM i

13. AUTOMATIC
. SPRINKLERS

TOTAL VALE §;= JE S3= Sp=

Figure 23c. TFire/smoke zone evaluation work sheet for health care facilities
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Step & Determine Mandatory Safety Requirement Values - Use Table 6.
A. Using the clansification of the building (i.e., New or Existing) and the floor where the zone is located, circle the appro-
pirate value in each of the three columns i Table 6.

B. Transfer the three circled values from Table 6 to the blocks marked 83, Sp, and S¢ in Table 7.

Table 6. MANDATORY SAFETY REGUIREMENTS
CONTAINMENT | EXTINGUISHMENT | PEOPLE MDVEMENT
. Sa Sb St
ZONE LOCATION New | Exist. New Exist. New Exist.
FIRST FLOOR 9.0 40 6.0 3.0 6.0 1.0
ABOVE FIRST FLOOR | 14.0 8.0 8.0 5.0 3.0 30

Step 70 Evaluation Firc Safcty Equivalency - Use Table 7.

A. Perform the indicated subtractions in Table 7. Enter the differences in the appropriate answer blocks.

B. For cach row check “Yes™ if the value in the answer block is zero or preater. Check “No™ if the value in the antwer block
is a,negaiive number.

ZONE SAFETY EQUIVALENCY EVALUATION

Table 7. YES| NO
CONTAINMENT MANDATORY 0 St Sa
SAFETY [S9)  '®S°  CONTAINMENT (Sa) =" || |- |=
EXTINGUISHMENT . MANDATORY sy
SAFETY  [S2) EXTINGUISHMENT (Sp) -1 |*
PEOPLE MANDATORY 53 Se
MOVEMENT less  PEOPLE 20 = 1=
SAFETY  (S3) MOVEMENT  (S¢)

GENERAL 0CCUPANCY Ss R
SAFETY (Sg) 5 RSK  (R) =l -1 =
CONCLUSIONS:

T T ] Al o the checks in Table 7 are in the ~Yes” column. Thelovel of fire sajcty is at keast squvalent to that preacribed by
the Lifc Safety Code*

2. [ ] One or more of the checks in Table 7 arc in the “N" column. Thelevel of fire safety is not shown by this systemto be
squivalent to that prescribed by the Life Satety Code®

*The equivalency covered by this worksheet includes the majority of considerations cmrl:d by the Life Safety Code, There
are a few considerations that are not evaluated by this method. These must be separatcly considercd. These additional con-
siderations arc covered in the “Facility Fire Safety Requirements Worksheet.” One copy of this separate workshest isto be
completed for each facility.

Figure

23d. Fire/smoke zone evaluaricn work sheet for health care facilitises
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APPENDIX A
NBS DELPHI GROUP

Delphi Method

The Delphi technique was developed in the 1950's for the purpose of
estimating the probable effects of atomic bombing attacks on the United
States. Since then it has been applied to technological forecasting as
well as in areas where judgmental information is required. The Delphi
technique is basically concerned with the utilization of the combined
knowledge of experts to arrive at a consensus opinion where factual
information is incomplete.

The NBS exercise followed a process called Policy Delphi. The
basic premise of the Policy Delphi is that it acts as a precursor to a
committee activity. The Policy Delphi is not a substitute for research
studies, analyses, or staff work, It is, however, an organized method
for correlating views and information pertaining to a specific problem
area and for allowing the respondents representing such views and infor-
mation the opportunity to react to and assess differing viewpoints,
Because the respondents are anonymous, fear of potential repercussions
or embarrassment is removed and no simple individual need commit himsel f
publicly to a particular view until after the alternatives have been put
on the table.

Turoff in "The Policy Delphi"* analyzed committee and Delphi processes.
The study points out that a Delphi followed by a committee provides good
results in formulating policies.

The study identifies two major areas of problems with large size
committees (i.e., commynication and psychological). The communication
difficulties are attributed to the diverse membership. The major lack
of understanding tends to be between the following groups: individuals
who are not familiar with many of the new decision aids coming out of
operation research and system analyses but who have an intuitive feel
for the complexities of the organization, and individuals who have been
trained in many of modern management techniques and who are sometimes a
little too confident that these approaches can be applied to every
problem. The problems associated with operation of committees that trend
to reflect psychological characteristics are:

- The domineering personality, or outspoken individual that takes
over committee process,

- The unwillingness of individuals to take a position on an issue
before all facts are in or before it is known which way the majority
is headed.

- The difficulty of publicly contradicting individuals in higher
positions,

*MurTay “furoff;“The Design of a Policy Delphi," Technological Forcasting
and Social Changes 2, No. 2 (1970).
A-1




- The unwillingness to abandon a position once it is publicly taken.

- The fear of bringing up uncertain ideas that may turn out to be
idiotic and results in loss of face.

The above limitation may also apply to small size committees, except
when the members of the small committee are given sufficient time to
consider and explore the issue, and have assurance that the privacy of
their respective remarks will be respected outside the committees.
Under those conditions a small committee will not have any of the
difficulties which have been identified for the large size committee.

Usually Delphi, whether it is to be conventional or computerized,
undergoes four distinct phases. The first phase is characterized by
exploration of the subject under discussiom, wherein each individual
contributes additional information he feels is pertipnent to the issue.
The second phase involves the process of reaching an understanding of
how the group views the issue. If there is significant disagreement
among members, the disagreement is explored in the third phase to bring
out the underlying reasons for differences and possibly to evaluate
them. The last phase, a final evaluation, occurs when all previously
gathered information has been initially analyzed and the evaluations
have been fed back for consideration,

There are two methods of gaining consensus: conventional and
computerized. In the conventional form, a monitor team designs a
guestionnaire which is sent to a respondent group. After the question-
naire is returned, the monitor team summarizes the results, and based
upon the results develops a revised questionnaire for the respondent
group to answer, The respondent group is usually given at least one
oppertunity to revise its original answers after examining the group
response,

The computerized method replaces the monitor group to a large
degree with a computer which has been programmed to carry out the com-
pilation of the respondent group results. This process has the advantage
of eliminating delays in summarizing each round of Delphi, thereby
turning the process into a real-time communication system. However, it
does require that the information received from the respondents is in a
form that can be fed into a computer and that an algorithm can be provided
to analyze the data. The NBS Delphi Group used the conventional four-
phase approach in its evaluation process.

Approach Used in Developing Fire Safety Parameters and Their Values

CFR Delphi Group

Seven individuals from the Engineering Division of the Center for
Fire Research were chosen to act as a "Delphi" group. The experience of
the group members in areas of fire/life safety ranged from six to
thirty-five yvears. (Table A-1 identifies the group members.)} Each
individual was briefed about the general nature of the life safety risk
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analysis system and was given a detailed description of the safety
model. The individuals were encouraged to seek more information about
the system or any individual parameter, if the information givem to them
was insufficient. No guidance was provided as to the importance of any
sub-model or individual parameter,

Instructions for Completing of Forms

Fach member of the group was given four separate but identical
forms, one for each of four fire safety functions: 1) containment
safety; 2) extinguishment safety; 3) people movement safety; 4) general
safety, (see figure A-1). He was told that the safety requirements
should be considered only as they apply to health care facilities., He
was also imstructed that the safety impact of each requirement should be
established on a fire/smoke zone basis. Specific instructions for
filling out the questionnaire were:

1. Evaluate the relative worth of the safety requirement, (i.e.
parameter) on each of the four fire safety functions, one function at a
time, and record conclusions on the appropriate questionmnaires.

2. Use numerical values to express the level of safety for each
subdivision of each parameter.

3. The numerical values should range from (+10) for the highest
level of safety to (-10) for the condition creating the most severely
hazardous condition. Where the parameter status neither provides safety
nor creates a hazardous condition, a "zero" value should be assigned.

4. Add additional safety parameters to any of the questionmnaires,
if required to provide a more complete safety evaluation.

5. Increase the number of parameter subdivisions, if the number
shown on the forms is insufficient.

6. Remarks may be made on each of the four forms.

Analysis of the Questionnaires

l. Forms. The completed forms were checked for completeness,
illegible numbers and remarks. Where required, individuals were asked
to provide additional information to complete the questionnaire. Figure
A-2 shows the format agreed to by the Delphi group.

2. Preparation of Parameter Values. Some individuals did not use
the entire range of suggested numbers (+10 to -10). Therefore, the set
of numbers from their forms was normalized to be compatible with the
other forms, Each individual was requested to submit 216 values, which
made the process of adjustments quite laborious. The values for each
safety level were clustered to identify where major deviations occurred.
An individual who supplied values significantly different from the
cluster was asked for the reasoning behind his choice. Mostly the
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differences were generated by misinterpretations of the safety parameter
functions., The values were then adjusted by the individuals and the
process of preparing a consensus safety parameter table began.

3. Safety Parameter Table. After adjustment of the parameter _
values as described above a single table of safety parameters was prepared
using the arithmetic means (see figure A-3). All the values were expressed
as whole numbers rounded off toward the “comservative" side,

4, S8afety Parameter Selection for the Three Sub-models. It was
recognized that all of the selected parameters were not important in
providing safety in a particular fire safety funetion. Based on the
response of the group, a process was developed to assign only those
parameters which provide significant values in evaluating a prescribed
life safety function. The three functions are: . containment, extinguish-
ment, and people movement safety. (There is also the general safety
function). For each of the three functions a set of three tables was
prepared, The first table had a2ll the values of each parameter as
assigned by the individual respondent. The second table was similar to
the first except numerical values were clustered in six ranks as follows:

High (10-8); Madium (7-4)}; Low (3-0); Negative Low (-1 to -3); Negative
Medium (-4 to -7); Negative High (-8 to -10). The third table ranked

the parameters, according to whether they provided maximum or minimm
safety, Based on the information from the third table, safety parameters
were chosen for each of the sub-models. Seven parameters were assigned
to the contaimment safety sub-model; five parameters were assigned to

the extinguishment safety; and seven parameters were assigned to the
people movement safety. (See figure A-4).

: 5. Results, The analysis of the questionnaire filled out by the
Delphi respondents provided the basis for assigning numbers to each
subdivision of each parameter as described above, assigning parameters
to the safety function; and dropping or changing parameters. The group
did not assign sufficient positive or negative values to two proposed
safety parameters (ratioc of patients to attendants in the zome, and
emergency brigades in health care facility). Therefore, the parameter
on the brigades was dropped from future group evaluation; and, the
parameter on the ratic of patients to attendants in the zone was trans-
ferred to the risk model (see figure 23-A). The group suggested that
the construction safety parameter be broken into more categories, to be
more meaningful as well as tc ~o.lect better conformance with the Life
Safety Code. The results were summarized in new tables which were
presented to group tneetings. The group discussed the proposed forms and
suggested additional changes. The construction safety parameter was
reorganized and presented to individual members for evaluation as well
as for the assigmnment of values for each level of safety. The values
were analyzed and a single set of values was generated and included in
the safety parameters table,

6. Adjustments. The Delphi group was instructed to make evalua—
tions on the merit of the safeguards being judged without reference to
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specific requirements of the Life Safety Code. The initial safety
parameter table contained negative values for several parameter levels
that met requirements of the Life Safety Code (fire resistive parti-
tions, smoke detection, corrider flame spread), The group made a
decision that these parameter levels should have at least a "zero"
safety value. These negative parameter values (for the specific code
requirements) were then adjusted to the "zero" value. Each parameter
which had a level upgraded was then adjusted so that all of the levels
of that parameter reflected the necessary changes.

7. Delphi Group Status. The Delphi group finished its prime
assignment to provide the basic system to be analyzed by the outside
consultant group. The Delphi group also met several times after finish-
ing this initial assigmment, to consider adjustments or changes to the
system suggested by the outside consultants or identified through NBS
research. At each meeting the group analyzed the problem and suggested
possible improvements to the system.




Benjamin, Irwin
Gross, Daniel
Custer, Richard
Nelson, Harold
Bright, Richard
Slifka, Michael
Shoub, Harry#*

Vogel, Bertram¥

Table A-1

NBS Delphi Group

Division Chief, Structural Engineer
Deputy Division Chief, Mechanical Engineer
Program Chief, Fire Protection Engineer
Program Chief, Fire Protection Engineer
Fire Protection Engineer

Fire Protection Engineer

Fire Protection Engineer

Codes Specialist

*Mr. Vogel succeeded Mr, Shoub on the latter's retirement.



IBLE
COMBUSTIB NON COMBUSTIBLE
WO0D FRAME DRDINARY
UNPROTECTED | PROTECTED | UNPROTECTES | PROTECTED | UNPRGTECTED | PROTECTED | FIRE RESISTIVE
t. GGNSTRUCTION
2. FLAME SPREAD CLASS C GLASS B CLASS A
[Corr.& Exit)
3. FLAME SPREAD CLASS C ELASS B CLASS A
{Rooms]
4. FIRE RES'ST”E «=1/3 HR 1/3 - 1.0 HR =1.0 HR
(Partition]
5. FIRE HESISTWE <1.0 MR 1.0-2.0 HR =2.0 KR
(Vertical Exits}
NO CONTROL STAIRS & TOWER |STAIRS £ CORRIDDR|  TOTAL SPACE
6. SMOKE CONTROL
NG YES W O YES & CORR.
1. HDR[ZUNTAL EXITS SMOKE CONT. SMOKE CONT.
8. ALARM SYSTEM No-g accup. | Mo<Bocoup [ IAU NN | cowwecrion
MANUAL
NO CORRIDOR CORR.& HABIT. TOTAL SPACES
9. DETECTION SYSTEM | SPAGE
] F >2ﬂ . .
10. DOOR OCEUP. NO DOOR 20 MIN. FR. 20 MIN. FR. saLNc::s.&
T0 CORRiDOR
KONE CORRIDOR CORR & HABIT. TOTAL SPACES
11. SPRINKLERS SPACE -
=100° 75— 100" 50"-75' 50°
12. CORRIDOR LENGTH
RATIO OF OGCUP. >10 T 1 510 70 1 <5 T0 §
13. TO ATTENDANTS
PRESENT INF. Z.
14. FIRE FIGHTERS >10 MR, <10 MWK
PUBLIC
15. E“ERGENCY BRIBAUE =20 OCC. PER F.F.| <20 OCC. PER F.F.

HEALTH FACILITY

Figure A-1l.

A=7

Safety parameters = Delphi format




- COMBUSTIBLE

NON-COMBUSTIBLE
1. CONSTRUCTION WOO0D FRAME ORDINARY
UNPROTECTED ] PROTECTED | UNPROTECTED | PROTECTED | UNPROTECTED] PROTECTED | FIRE RESISTIVE
1F.
283K,
4% Up
{Corr. & Exit)
3. FLAME SPREAD CLASS € CLASS 8 CLASS A
{Rooms)
4. FIRE RESISTWE <1/3 KR. 1/3-1.0 HR. =1.0 HR.
iPartitions) _
5. FIRE RESISTIVE CPEN <1.0 HR 1.0-2.0 HR. >2.0 HR.
{Vertical Dpenings)
6. SMOKE CONTROL NO CONTROL | SMOKE PARTITION | ME. AST. FIRE ZONE |  vOTAL SPAGE
7. HORIZONTAL EXIT - Yes
8. Aunu SYSTE" NO & OCCUP. N & OCCUP, YES w/F.D. CONN. | YES w/o F.D. CONN.
MAKUAL
9. DETECTION SYSTEM RONE CORRIDOR  |cORR& HABIT.SPACE]  TOTAL SPAGES
10. ggnc:ll'% ﬂ:mm T0 NG DOOR <20 MIN. FR. »20 MIN. FR. ggfr"::'tu?:u:
11, SPRINKLERS u::;}mgnﬁciign unn:ﬁ:;nsn CORRIDOR  |comR.tHABIT.SPACE| TOTAL SPacE
12. CORRIDOR LENGTH DEAD END [2D00RS) >150' 150'= 140" 100°-50" <50"
13. :{:IBELEEHTEIIS l;:ll:l. Tmm :agEl:f‘.J :‘1:‘: A';ln[:v.."rm
Figure A-2. Safety parameters matrix
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- COMBUSTIBLE
: NON-COMBUSTIBLE
1. CONSTRUCTION WOOD FRAME ORDINARY
UNPROTECTED | PROTECTED | UNPROTECTED | PROTECTED |UNPROTECTED) PROTECTED | FIRE RESISTIVE
1 FL. -2 0 =2 0 D 2 2
2&3F -8 =2 -8 -2 -2 2 4
4% up -10 s -10 -5 -4 . 2 4
2 FLAME SPREAD CLASS C CLASS B CLASS A
(Carr. & Exit] =5 0 3
3. FLAME SPREAD CLASS C CLASS B CLASS A
(Rooms;} -3 1 3
4. FIRE RES|$TWE =1/3 HR. 1/3=1.0 HR. =1.0 HR.
{Partitions) 0 2 3
(Vertical Openings) -5 0 3 4
' ND CONTROL | SMOKE PARTITION| ME. AST_ FIRE ZORE[ TOTAL SPACE
6. SMOKE CONTROL Yy 0 ’ .
NO YES
1. HORIZONTAL EXIT » 3
8. ALARM SYSTEM NG 6 OCCUP. MO 6 OCCUP. | YES w/F.D. CONN. | YES w/0 F.0. CONN,
MANUAL -4 0 1 2
9. DETECTION SYSTEN NONE CORRIDOR  |CORR.& HABIT.SPACE| M.E. AST.BY ROOM
’ ] 2 L] 5
1. OGCUP. DOGR o no :"“" MM FR | =20 "']"" LI Jcii
- 0 i
11. SPRINKLERS "::&g:ﬁgﬂziggﬂ """:R-E:;"ER CORRIDOR  |CORR.EHABITSPACE] TOTAL SPACE
' -3 D 5 8 10
DEAD END (3 DOORS) >15¢° 150" 100" 100'=50" <50’
12. G GTH T
ORRIDOR LEN ) 5 ; 1 )
13. FIRE FIGHTERS R Tl B T
PUBLIC -5 0 2

NOTE : *Fire zones with less than 30 people substitute [~2] with [0.0)

Figure A-3.

Safety parameters values
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APPENDIX B
CONSULTANT GROUP

The Consultant Group consisted of prominent persons in the regulation

or specification of fire safety for health care facilities. This included

regulatory officials, cede writing officials, hospital surveyors, govern-

ment agency fire protection chiefs, and accrediting officials representing

a cross section of the applied field,

The group membership i1s shown ie

Table B-1. The dates of meetings and attendance are shown in Table B-2.

_Name

Table B-1 Consultant Group

Affiliation

Representative

Anderson, H. T.

Morehart, J.

Schmidt, W. A.
Scott, H.
Slifka, M. J.

Yerner, W, J.

(deceasad)

Guest, J.
Mullen, C, S.

Sanders, J,

Kaval Facility Engineering

Command
Chief, Fire Protectien
Navy
Department of H.E.W.
Fire Safety Engineer

Cffice of the Secretarv

Veterans Administration
Research Engineer

Veterans Admdnistration
Fire Safety Engineer

Veterans Administration

Chief, Safety & Protection

Department of H.U.D,
Research Director

Policy Development & Research

Deputy Fire Marshal
State of Oklahoma

Fire Marshal
State of Virginia

Fire Marshal
State of Oklahema

Risk Management

Risk Management

Research

Risk Management

Risk Management

Regulatory

Code Enforcing

Code Enforcing

Code Enforcing



Walsh, M.

Boor, D.

Elwing, D.

Hanrahan, T.

Hoover, A.

Dowling, J.

Iwbs, T. J.

Suckling, K. M.

Stevens, R. E,.

Burgun, J.4.

Sprague, J.

Long, D.

Cincimnati Ohio
Director, Buildings &
Inspections Department

Loss Control Services
Fire Safety Engineer

Joint Commission on
Accreditation of Hospitals
(J'C.ADH’)

J.C.AH.
Fire Safety Engineer

J.C.AH,
Director

American Institute of
Architects
Thomas Justin Imbs

Rea, Hayes, Lange &
Suckling

National Fire Protection
Assn.

Assistant Vice President

Rogers, Butler & Burgun

Anerican Hospital Assn.

American Health Care Assn.

Director of Life Safety
Programs

B-2

Code Enforcing

Accreditation

Accreditation

Accreditation

Accreditation

Codes, American
Institute of

Architects (A.I.4.)

GCodes, A.I.A.

Health Design, A.I1.A.

NFPA Life Safety Code

NFPA Life Safety Code

Hospital Operators

Hezalth Care Operators



Anderson, H.
Burgun, &.
Dowling, J.
Elwing, D,

Burgun A.
-Dowling, J.
Eiwing, D.
Hanrzhan, 7.
Imbs, T.

Burgun, A.
Hoover, A.
Imbs, T.

Anderson, H.
Boor, D.
Burgun, A.
Dowling, J.

Table B-2. Dates of Mectings and Attendance

lMeeting

September §-9, 1976
Vashington, D.C.

Attendance

Imbs, T.
worehart, J.
Mullen, §.

Meeting

Novenbexr 18, 19706
Cincinnati, Ouic

Morehart, J.
Mulien, S.

Sanders, J.
Schwide, W.

Meeting

June 13-14, 1977
Washington, D.C.

frrendance

Morehart, J.

Mullen, .

Sliflka, M.
Meeting

March 1, 1978
Washingtaon, D.C.

Elwing, D.
Imbs, T.
Morehart, J.

B-3

Sanders, J,
Schmidt, W.
Scott, H.

8lifka, M.
Sprague, J.
Stevens, R.
Suekling, R.

Sprague, J.
Suckling, E.
Yerner, W.

Mullen, S.
Sprague, J.
Suckling, R,






APPENDIX C

CROSS CORRELATION BETWEEN EVALUATION SYSTEM AND THE LIFE SAFETY CODE

Definitions for hazards and safety used in the Fire/Smoke Zome Evaluation
Work Sheet for Health Care Facilities (FSEW) were directly correlated to
similar definitions used in the Life Safety Code.* This appendix provides
a general cross reference between the FSEW and the Life Safety Code.

Table C-1 shows the cross correlation for the definitions used in the
FSEW and the Life Safety Code NFPA 101~1973.

The following code is being used to refer to the definitions used in
the FSEW:

N.A. ' Not Applicable

Numbers 1 to 13 FSEW, Table 4, Column 1
Parameters as listed in
figure 23-b.

Letters A thru J FSEW, Table 8, Columm 1

(figure 23-e of this report)

*Chapters 17 and 10 reproduced by permission from NFPA No. 101-1973
(Life Safety Code), copyright 1973, National Fire Protection Association,
Boston, Massachusetts.
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TABLE C-1

CROSS REFERENCE TO THE LIFE SAFETY CODE (LSC) - 1973

Evalvation® :
Worksheet LSC~-1973

10-0001. Institutional buildings are those used for pupposes such
K.A. ' " as medical or other treatment or care of persons suffering from
thsical or mental 1lIhess, disease o fitiiity; for the care of in-
ants, convalescents or aged persons; and for penal or corrective
purposcs. Institutional buildings provide sleeping facilities for the
occupants and are occupied by persons who are mostly incapable
of self-preservation because of age, physical or mental disability,
or becausc of security measures not under the occupants’ control.

Buildings or sections of buildings which house, or in which care is
rendered to mental patients who are capable of average judgment
in taking action for self-preservation under emergency conditions,
in the opinion of competent medical authorig approved by the
state agency having jurisdiction, may come under other sections of
this Code instead of Section 10-1.

Sections of institutional buildings may come under other occu-
pancy classifications regarding exit requirements if these areas are
not used o house institutional occupants, or are not areas in which
these persons are treated or to which they have normal access, or
which serve as a means of egress for them.

Institutional buildings comprise three groups: groups (a) and (b)
are treated together in Chapter 10, and group (c) is considered
separately: '

(a) Health Care Facilities (Hospitals and nursing homes)

{b) Residential-Custodial Care (Nurseries, homes for the aged,
mentally retarded care institutions, etc.)

(¢) Residential-Restrained Care (Penal institutions, reforma-
tories, jails, etc.) See Section 10-3.

N.A. 10-0002. Instimtional occupancies shall include all buildings-
or parts thereof with occupancy as described in 10-0001.




Evaluation*
Worksheet

L3C-1973

H.A'

N.A.

10-0003. All instirutional buildings shall be so designed, con-
structed, maintained, and operated as to minimize the possibility of
2 fire emergency requiring the evacuavion of occupants. Because the
safety of occupants of institutional buildings cannot be assured
adecquately by dependence on evacuation of the building, their pro-
tection from fire shall be provided by appropriate arrangernent of
facilities, adeguate staffing, and careful development of operating

‘and maintenance procedures composed of the following:

(a) Proper design, construction, and compartmentation ;
. {b) Provisions for detection, alarm, and extinguishment; and
. {€) Fire prevention and the planning, training, and drilling in
programs for the isolation of fire and transfer of occupants to
arcay of refuge or evacuation of the building.

10-0004. It is recognized that in buildings housing various types
of psychiatric patients, or used as penal institutions, it may be neces
sary to lock doors and bar windows that are equipped to confine
an?l' protect building inhabitants., Other sections of this Code re-
quiring the keeping of cxits unlocked may be waived by the author-
ity having jurisdiction. It is also recognized that some psychiatric

ticnts arc not capable of secking safety without guidance, In
ﬁ:ildings in which doors are locked or windows are barred, provi.
sions shall be made for the rapid removal of occupants by such re-
liable mcans as the remote control of locks or by keying all locks to
keys carried by attendants, .

10-0005. Definitions

(a) Hospital — a building or part thereof used for the medical,
psychiatric, obstetrical or surgical care, on a 24-hour basis, of 4 or
more inpaticnts. Hospital, wherever used in this Code, shall include
general hospitals, mental hospitals, tuberculosis hospitals, children’s
hospitals, and any such facilities providing inpatient care.

(b) Nursing Home — a building or part thereof used for the lodging,

ing and nursing care, on a 24-hour basis, of 4 or more per-
sons who, because of mental or physical incapacity, may be unable
to provide for their own needs and safety without the assistance of
another person. Nursing home, wherever used in this Code, ghall
include nursing and convalescent homes, skilled nursing facilities,
intermediate care facilities, and infirmaries of homes for the aged.

(¢) Residentiol-Custodial Core Facility — a building, or part thereof,
used for the lodging or boarding of 4 or more persons who are ine
capable of self-preservation because of age, or physical or mental
limitation. This includes facilities such as homes for the aged,
nurseries (custodial care for children under 6 years of age}, and
mentally retarded care institutions. Day care facilities that do
not provide lodging or boarding for institutional occupants are
not covered in this section of the %odc.
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Evaluation®*
Worksheet

LsC-1973

N.A.

.1.

SECTION 10-1. NEW HOSPITALS, NURSING HOMES AND
RESIDENTIAL-CUSTODIAL CARE OCCUPANCIES

10311, Application

10-1112. This Section establishes life safety requirements for hos.
pitzls, nursing homes, and residential-custodial care institutions-
Where requirements varv. the specific occupancy, such as hospital,
murding home, nursery, residential-custodial care {nstitution, home
for the , or .rn_enta.ily retarded care institution, is named in the
paragraph pertaining thereto. See Chapier 17 for aperating features.

10112, New Construction, Additions, Conversions

10-1121. Any addition shall be scparated from any existing non-
conforming structure by a noncembustible fire partition having at
least a 2-hour fire resistance rating. Communicating openings in
such dividing fire partition shall eccur only in corridors and shall
be protccted by an approved self-closing fire door. Except where
provisions meeting the requirements of 5-2134 and 10-1245 are
made for suth doors, they are intended normally to be kept closed.

Unless these doors are required exits, they are not required to swi
with exit travel as specified in 5-2121. d 8

10-1122. Any building converted to these occupancies shall comply
with all requirements for new facilities.

10-1123. See Section 2-2 for life safely provisions during construction.

10-113. Occupancy and Qccupant Load

10-1131. Institutional occupancies in buildings housing other oc-
cupancies shall be completely scparated from them by noncom-
bustible construction having at least a Zhour fire-resistance rating.
All means of cgress from institutional occupancies that traverse
noninstitutional spaces shall conform to requirements of this stand-
ard for institutional occupancics, Any occupancy with a hazard of
contents classificd higher than that of the institution and located
in the same building as institutional occupancies shall be protected
as required in Section 10-1371. Industrial, office, mercantile and
storage occupancies classificd as high-hazard shall not be permitted
in buildings housing institutional occupancies.

$0-1332, Sections of institutional buildings may be classificd as
other occupancies if they meet all of the following conditions:

(a) They are not intended to serve institutional occupants for
purposes of housing, treatment, customary access, of means of
CEress. |

(b) They are adequately scparated from areas of institutional oc.
cupancics by construction having a 2-hour fire resistance ratng.
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Evaluatiom#*
Worksheet

L8C-1973

1.

10.

10.

10.

10.

10-133.* Auditoriums, chapels, statt remdential areas, garages
or similar occupancics provided in connection with institutions
shall have exits provided in accordance with other applicable sec-
tions of this Code.

10-1134. The occupant load for which means of egress shall be

provided for any floor shall be the maximum number of pcrsons in-

to occupy that floor but not less than 1 person for each 120
square feet gross floor arca in institutional sleeping departments and
not less than 1 person for cach 240 square feet of gross floor area of
inpatient institutional treatmen: departments, Gross floor areas
shall be measured within the exterior building walls with no deduc-
tions. (Se¢ Chapier 3.)

10-12. Exit Details _

10-121. Number and Types

10-1211.* Exits shall be restricied to the following permissible
types: : _

(a) Doors leading directly outside the building (see 70-724)

(b) Interior stairs and smokeproof towers (see 10-125)

{c) Ramps (ser 70~727)

(d) Horizontal exits (see 70-726)

(¢) Outside stairs (se¢ Section 5-4)

(f) Exit Passageways (see Section 5-7)

10-1212, At least 2 exits of the above types, remote from each
other, shall be provided for each floor or fire section of the huilding.
At least 1 exit in each floor or fire section shall be as indicated in
101211 (a), (b}, (c), or ().

10-1213, Revolving doors shall not be counted as required exits,
and shall not be installed except as specifically stated in Section 5-2.

10-1214. Elevators constitute a supplemetary facility, but shall
not be counted as required exits. '
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Evaluation*
Worksheet

LSC-1973

10.

10.

10,

10,

10,

-+

|
i
|
|

. MEET

r

10-122. Capacity of Exits

10-1221.* The capacity of any ired exit shall be based on its
width in units of 22 inches as defined in 5-115. The capacity of
exits providing travel by means of stairs shall be 22 persons per exit
unit; and exits providing travel without stairs, such as doors or
horizontal exits, shall be 30 persons per exit unit.

Exception: The capanity of exits in Institutional Occupancies cquipped
throughout with an approved aulomatic fire extinguishing sysiem may be
increased 1o 35 persons per exit unit for travel by means of stairs, and
Lo 45 persons per exil unst for travel withoul stairs.

10-123. Access to Exit

10-1281. Every aisle, passageway, corridor, exit discharge, exit
location and access shall be in accordance with Section 5-1, except
as modified in the following paragraphs.

16-1232. Travel distance (a} between any rogom door intended as
exit access and an exit shall not exceed 100 feet; (b) between any
point in a room and an exit shall not exceed 150 feet; (¢} between
any point in an institutional slecping room or suite and an exit
acccs: door of that room or suite shall not exceed 50 feet. Travel
distance shall be measured in accordance with 5-119,

Exception: The travel distances in (a) or (5) abooc may be increased by
50 feet in buildings completely equipped with an automalic fire ex-
tinguishing system,

10-1233, Every institutional sleeping room, unless it has a door
opening at ground level, shall have an exit access door leading di-
rectly to a corridor which leads to an exit. One adjacent room such
a5 a sitting or anteroom may intervene if all doors along the path
of exit travel are eguipped with nonluckable hardware, except as
provided in 10-1242, and this intervening room it not intended to
serve more than 8 institutional slecping beds.

Exception: Spevial nursing suites permitted in 10-1237 shall not be
limited to 8 beds or bassinets,

10-1234, Aisles, corridors and ramps required for exit access or
exit in a hospital or nursing home shall be at least 8 feet in clear and
unobstrucied width. Aisles, corridors and ramps required for exit
access or exit in a residential-custodial carc institution shall be at
least 6 feet in clear and unobstructed width., '

Exception: Corridors and ramps in adjunct areas not intended for the
housing, treatment, or use of inpatients, may be a minimum of § feet
in clear and unobstructed undth.
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Evaluation*
Worksheet

LSC~1973

10.

10.

10.

10.

10-1235. Any room and any suite of rooms, as permitted in
10-1233, of more than 1,000 square feet shall have at least 2 exit
access doors remoté from each other.

10-1236. Every cxit or exit access shall be 5o arranged that no cor-
ridor or aisle has a pocket or dead end exceeding 30 feet.

10-1237. Any institutional sleeping room which complies with the
requirements previously set forth in this section may be subdivided
with nonfire-rated, noncombustible partitions, provided, that the
arrangement allows for direct and constant visual supervision by

nursing personnci. Rooms which are so subdivided shall not exceed
5,000 square fect.

10424. Doors

10-1241. Doors shall be in accordance with Section 5-2, except as
modified below. For door-requirements in horigontal exits and smoke
partitions see 5514, 66, 10-126, 10-137 and 10-231.

10-1242. Locks installed on institutional sleeping rcom doors
shall be so arranged that they can be locked only from the corridor
side. All such locks shall be arranged to permit exit from the room
by a simple operation without the use of a key.

Exception No. 1: Doors leading directly to the eulside of the building
may be subject to locking fram the room side.

Exception No. 2: Doors in homes jor the aged may be lockable by the
occupant if they can be unlocked from the opposite side, and keys are
carried by atiendants ot oll times,

Exception No. 3: Locks permitted by 10-0004.

10-1243. Exit access doors from hospital and nursing home sleeping
rooms, diagnostic and treatment rooms or areas such as X.ray,
surgery and physical therapy, all doors between these spaces and
the required exits, and all exit doors serving these spaces shall be at
least 44 inches wide. Doors to residential-custodial sleeping rooms

and doors to nursery slecping rooms and all exit doors serving these
spaces shall be at least 36 inches wide.

Exception No. 1: Exit doors which are so located as not to be subject to
use by any institutional occupant may be not less than 28 inches wide.

Exception No. 2: Doors in exit stair culosures shall be not less than
36 inches wide.
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Evaluation#*
Worksheet

LSC-1973

9|_100

8'-10.

10.

10,

|
5
%

10-1244,* Any door in a firc separation, horizontal exit

smoke partition may be held open only b ectrical device

which complics with 5-2134, y by an device

theEaCh of the foltlir;mnbgy systems shall be so arranged as to initiate
selfeck action, by zoi ire instituti

the s osmg: ne or throughout the entire institutional

(a) The required manual alarm system (10-1361), and

) The required and roved i i
151 362),1.?;1d app automnatic fire detection system

. (¢) An approved automatic fire extinguishing system, if provided.

10-1245. Doors in stair enclosures and in walls surrounding haz.
ardous areas shall not be cquipped with hold-open devices.

10-125. Stairs, Smokeproof Towers

10-1251, Every stair and smokeproof tower shail be in accordance

with Section 5~3, shall be Class A, and shall be constructed as
deacribed in 10-1323,

Exception: Stairs that do not connect to a corridor, do not connect more
than two levels and do not serve as a means of egress, need not comply
with these regulations,

10-126. Horizontal Exits

10-1261.* A horizontal exit shall be in conformance with Section
5-5 modified as below.

(a) Atleast 30 net square feet per occupant in a hospital or nursi
home or 15 net square feet per occupant in a2 residential-custodi
care institution shall be provided on each side of the horizontal exit
for the total number of occupants in adjoining compartments, -

(b} A single door may be used as a horizontal exit if it serves one
direction only and is at least 44 inches wide for a hos ital or nursing
home or at least 36 inches wide for residential-custudgel' care institu-
tions. The swing shall be in the direction of exit travel. .

{c) A horizontal exit in 2 hospital or nursing home in a corridor 8
feet or more in width serving as 2 means of cgress from both sides of
the doorway shail have the opening protected by a &m‘ of swinging
doors, each door to be 2 minimum of 44 inches wide and swinging
in the opposite direction from the other. .

(d) A horizontal exitin a residential-custodial care institution in a
corridor 6 feet or more in width serving as a means of egress from
both sides of the doorway shall have the opening protected by a pair
of swinging doors, each door to be a minimum of 32 inches wide and
swinging in the opposite direction from the other. R
() An approved vision panel is required in each ‘horizontal exit
door. Center mullions are prohibited. _

C.-S
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10127, Ramps

10-1271. Ramps shall be in accordance with Section 36, and .
shall be Class A and shall not exceed 6 feet in vertical dimension

between top and bottom floor clevations; a Class B ramp may be

used where the height of the ramp is 1 foot or less. Ramp width

gshall be as specified in 10-1234, .

10-128. Emcrgency Lighting, Exit Markings, Alarms and Com-
munication Systems ' '

10-1281.* Each hospital shall be provided with emergency lighting
s described in Section 5-10 and exit markings as described in
Section 5-11. Such erergency lighting and the illumination of

required cxits and directional signs shall be supplied by the Life
Safety Branch of the hospital eicctrical system as described in
Chaprer 3, NFPA 764, (1973), Standard Sfor Essential Electrical Systems -
Jor Hospitals. The Life Safety Branch shall also serve alarms, emer-
gency communication systems and the illumination of generator set
locations as described in paragraphs (c), (d) and (e}, Section 312
of the same reference. .

10-1282, Each nursing home and residential-custodial care facility
shall have emergency lighting in accordance with Section 5-10.

Exception: Emergency lighting with at least one hour duration shall
be provided.

10-1283. Exit signs shall be provided in each hospital, nursing
home, and residential-custodial facility in accordance with Section
5-11.

10-1284. Any alarm system(s) and any detection system(s) re-
quired in any institutional occupancy shall be provided with an
alternative power supply in accordance with Section 220, NFPA
72A, Standard for the Installation, Maintenance, and Use of Local
Protective Signaling Systems (1972).

10-13. Protection

10-131.* Subdivision of Building Spaces

10-1311. Smoke Partitions Reguired. Smoke partitions shall be
provided, regardless of building construction type, as follows: :

(2} To divide into at least two compartments every story used by
inpatients for sleeping or wreatment and any story having an occu-
pant load of 50 or more persons (see 70-7134), and

(b) To limit on any story the maximum area of each smoke com-
partment to no more than 22,500 square feet, of which both length
or width shall be no more than 150 ft.

Exception: Protection may be accomplished in conjunction with the
fprovisions of horizental exits.,
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10-1312, Smoke partitions shall be provided on stories which are
uszble but unoccupied. .

10-1313, Any smoke partition shall be constructed in accordance
wiﬁh Section 66 and shall have a fire resistance rating of at least
1 hour,

10-1314, At least 30 net square feet per occupant for the total of
bed or litter paticnts shall be provided on each side of the smoke
partition. On other stories not housing bed or litter patients at
least six net square feet per occupant shall be provided on each side

of the smoke partition for the total number of pccupants i djoining
compartments. - _ s

10-1315. Corridor openings in smoke partitions shall be protected
by a pair of swinging doors, each door to swing in a direction
op! : te from the other. The minimum width of each door shail be
as follows:

(a) Hospitals and nursing homes: 44 inches.
~{b) Residential-custodial care institutions: 32 inches.

10-1316. Doors in smoke itions shall comply with 6613 and
;l;alﬂo-bfzﬁf-dming and held open only if they meet the requirements

10-1317. Vision pancls of approved transparent wired glass not
exceeding 720 square inches in steel frames shall be provided in
all doors in smoke partitions. '

10-1318, Rabbets, bevels, or astragals are ired at the meeting
cdges, and stops are required on the head and sides of door frames
in smoke partitions. Positive latching hardware is not required.
Center mullions are prohibited.

10-132.* Minimum Construction Standards

10-1321, Institutional buildings of 1 story in height only may be
constructed of protected noncombustible construction, fire-resistive
construction, protected ordinary construetion, protected wood frame
construction, heavy timber construction, or unprotected noncom-
bustible construction. (Sez T0-736 for automatic sprinkler rzu'nb
ments.) For the purpose of 10~1321 and 10-1322, stories shall be
counted starting at the lowest floor of exit discharge. All levels
below the fioor of exit discharge shall be separated from the floor
of exit discharge by 2t least pro*~eted noncombustible construction.

10-1322, Institutional buildings 2 stories or more in height shall be
of at least fire-resistive construction.

Exception: Institutional busldings up to and including three stories in
height may be constructed of protected noncombustible consiruction if
equipped throughout with an approved automatic exlinguishing system.

c-10
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A ™
10-1323. Institutional occupancies two or more stories in height
shall have enclosure walls of noncombustible materials having a fire
resistance rating of at least two hours around stairways, elevators,
chutes, and other vertical openings between floors.  For other ex-
ceptions, see 10—1251.

Exception: The fire sesistance rating of enclosures in institutional oc-
cupancies equipped throughout with an approved automatic extinguishing
system may be reduced to one hour in buildings up to, and including
three stories,

10-1324. All interior walls .and partitions in buildings of fire: -
resistive and noncombustible construction shall be composed of
noncombustible materials.

10-1325." Every institutiona! sleeping room shall have an outside
window or cutside door arranged and located so (hat it can be
opened from the inside without the use of tools or keys to permit the
venting of products of combustion and to permit any occupant to
have direct access to fresh air in case of emergency. (Ser 10-0004
Jfor detentton screen requirements)) The maximum allowable sill height
shall not exceed 36 inches above the floor.

Exception No. 1: The window sill in special nursing care areas may be
60 inches above the floor.

Exception No. 2: Rooms intended for occupancy of less than 24 hours,
such as those housing obsteirical labor beds, recovery beds, observation
beds in the emergency depertment and newborn nurseries, naed not comply
with this section,

10-133. Construction of Corridor Walls.

20-1331*. Corridors shall be separated from use areas by partitions
having 2 fire-resistive rating of at least one hour. These walls shall
be continuous from the floor slab to the underside of the floor or roof
slab above, through any concealed spaces such as those above the
suspended ceilings and through interstitial structural and mechanical
spaces. Doors with a 20-minute fire protection rating shall be
used on openings other than those serving exits or hazardous
areas. Doors shall be provided with latches of a type suitable for
keeping the door tightly closed and acceptable 1o the authority
having jurisdiction. Transfer grills, whether protected by fusible
link-operated dampers or not, shall not be used in these walls or
doors. Fixed wired glass vision panels may be placed in corridor
walls, provided they do not exceed 1,296 square inches in site and
are installed in approved steel frames. Fixed wired glass vision
pancls may be installed in wood doors, provided they do not exceed
720 square inches in size and are installed in approved steel frames.

Exception No. 1: In institutional cocupancies equipped throughout with
an approved aulomatic cxtinguishing system, corridors may be separated
Jrom use areas by partitions. Doors in such partitions may be solid
bonded wood core 114 inches thich, or the equivalent. Doors shall be
cquiptied with latshes for keeping the doors lightly closed and may be
provided with plass vision pancls without restriction.
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Exception No. 2: Waiting areas of 250 square feet or less on an in-
- stitutional sleeping floor may be open lo the corridor, provided that they
are located to permit direct supervision by the institutional staff, Such
areas shall be equipped with an elestvically supervised automatic smoke
detsction system installed in accordance with 10-1362. Not more than
one such waiting area is permitied in each smoke compartment. '

Exception No, 3: Waiting areas of 500 1quare feel or less on floors other.
than institutional sleeping floors may be open o the corridor, provided
that they are located 1o permit direct supervision by the institutional staff
and so arranged as not to obstruct any access to required exits, Such
arsas shall be protected by an electrically supervised automatic smoke
delection system tnsialled in accordance with 10~1362.

Exception No. 4: Space for doctors’ and nurses’ charting, communica-
tions, and clerical areas may be open to the corridor.

10-134. Protection of Vertical Openings and Firestopping.

10-1341, Any stairway, ramp, clevator shaft, light and ventilation
shaft, chute :nd othe: openi%gs between stories shall be enclosed
with noncombustible materials and in accordance with 6-1111,
6-1113, 6:1114, and 10-1323. A door in a stairway gglclomre
shall be scli-closing, shall normally be kespt in closed position and
shall be marked in accordance with 5-2133,

10-1342. Firestopping shall be provided in accordance with 6-1311.

10-135. Interior Finish _

10-1351. Interior finish of walls and ceilings in means of egress and
of any room shall be Class A in accordance with Section 6-2. .
Excaption No. 1: Walls and ceilings may be of Class B materials in
individual rooms of rot over four persons in capacity.
Exception No. 2: The provisiens of Section 6-2, permitiing a class of
fnterior finisk with a !!;'g!m famespread in buildings with automalic
sprinklers, shall not apply for institutional occupancies.

i hroughout all

. Floor finish matesial shall be Class A or B througho

L?:;::?tifs nuur:}::g homes and residential-custodial care fac:lmcs}

’ isi i {1} dass o,

{ . 1: The provisions of Section 6-2, permilling a ¢ .
ﬁz:ﬂ::}ﬂﬂﬁ’; with aehp:!;har ﬂame{prmd in buldings with automatic
sprinklers, shall ot a;; .y o floor finish material 1n institutional occu-
pancies.

] } half inch thick
Exception No. 2: Tongue and groove wood flooring, one-i *
or ;:fa'!cr, shall be permitted in institutional buildings equipped through-
out with an approved automatic extinguizhing system.

c-12
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10-136. Alarm, Detection, and Extinguishment Systems

10-1361%, Every building shall have an electrically supervised,
manually operated fire alarm system, in accordance with Section
6~3. The firc alarm system shall be installed to transmit an alarm
automatically to the fire department that is legally committed to
serve the area in which the institution is located, by the most direct
and reliable method approved by local regulations. Internal

audible alarm devices shall be provided in accordance with Sec-
tion 6-3.

Exception: Pre-signal systems shall not be permitted in institutional oce
cupancies,

10-1362. An approved automatic smoke detection system shall be
installed in all corridors of hospitals, nursing homes, and residential-
custodial care facilities. Such systems shall be installed in accordance
with the applicable standards listed in Appendix B, but in no case
shall smoke detectors be spaced further apart than 30 fect on
centers or more than 15 feet from any wall. All automatic smoke
detection systems required by this section shall be electrically inter-
connected to the fire alarm system.
Exception: Where each patient slesping room is protected by such an
approved detection system and a local detector is provided at the smoke
partition, such corridor systems will not be required on the patient slesping
room floors.

10-1363. Required fire detection devices or systems shall be in
accordance with Section 6-3 and shall be electrically intcrconnected
to the manually operated fire alarm system.

10-1364*. Automatic fire extinguishing protection shall be provided
throughout all hospitals, nursing homes, and residential-custodial
care facilities. (See 10-132 for construction types permitied.)
Exception: Buildings of fire-resistive or one-story protected noncom-
bustible construction.

10-1365. Where exceptions are stated in the provisions of this Code
for institutional occupancies equipped throughout with an approved
automatic extinguishing system, such systems shall be in complete
accordance with the requirements of 10-1366.

101366, Required automatic sprinkler systems shall be in accord-
ance with Section 6—4 for systems in light hazard occupancies and
shall be electrically interconnected with the fire alarm system. The
main sprinkler control valve shall be electrically supervised so that
at least a local alarm will sound when the valve is closed.
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- for any isolated hazardous area, may be connected directly to a

domestic water supply system having a capacity sufficient to provide
0.15 gallons per minute per square foot of floor area throughout the
“entire enclosed area. An cutside-screw-and-yoke shutoff valve shall -
be installed -in an accessible location between the sprinkiers and
the connection to the domestic water supply.

10-1368. Sprinkler requirements for hazardous areas are stated in
10-1371 and sprinkler requirements for chutes are given in 7-1131,

10-1369. Portable fire extinguishers shall be provided in all insti-
tutional occupancies in accordance with Section 6-4. :

10-137. Hazardous Arcas

10-1371.* Any hazardous area shall be safeguarded in accordance
with Scetion 6-5. Hazardous areas include, but are not restricted
to the following. Thase areas accompanicd by a dagger (1) in the
list shall have both separation and a complete extinguishment
system.

Boiler and heater rooms $Rooms or spaces, including repair

Laundries shops, used for the storage of
Kitchens combustible supplies and equip-
Repair shops ment in ~ quantites deemed
Handicraft shops hazardous by the authority hav-
Employce locker rooms ing jurisdiction. .
}Soiled linen rooms {Trash collection rooms
tPaint shops Gift shops

10-1372. Laboratories shall be protected in accordance with the
applicable standard listed in Appendix B. -

10-14. Building Service Equipment

10-141. Air-Conditioning, Ventilating, Heating, Cooking, and
Other Scrvice Equipment

10-1411. Air-conditioning, ventilating, heating, cooking, and other
service equipment shall be in accordance with Chapter 7, and shall
be instatled in accordance with the manufacturer’s specifications.

Exceplion: As modified in 10-1412 ond 10-1413 below.
C-14
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N.A.

N.A,

10-1412.* Portable comfort heating devices are prohibited. Any
heating device other than a central heating plant shall be so designed
and installed that combustible material will not be ignited by itor
its appurtenances. If fuel fired, such heating devices shall be
chimney or vent connected, shall take air for combustion d_:rectly
from outside, and shall be so designed and installed to pro_Vlde for
complete separation of the combustion system from the atmosphere
of the occupied arca. The heating system shall have safety devices
to immediately stop the flow of fucl and shut down the equipment
in case of either excessive temperatures or ignition failure, y
Exception No. 1: Approved suspended unit heaters _m;j be used, except
in means of egress and patient sleeping aveas, provided such heaters are
located high enough to be out of the reach of persons using the area and
provided they are equipped with the safety devices called for above.
Exception No. 2: Fireplaces may be installed and used only in areas
other than patient sleeping aveas, provided that these areas are separated
JSrom patient sleeping spaces by consiruction having a T-hour fire resistance
rating and they comply with the appropriate standard listed in Appendix
B. In addition thereto, the fireplace shall be equipped with a kearth that
shall be raised at least 4 inches, and a heat tempered glass fireplace en-
closure guaranteed apainst breakage up fo a temperature of 650° Fakren-
heit, If, in the opinion of the authority having jurisdiction, special
hatards are present, a lock on the enclosure and other safety precautions
may be requared.

10-1413, Combustion and ventilation air for boiler, incinerator or
heater rooms shall be taken directly from and discharged directly
to the outside air,

10-14i4. Any rubbish chutc and linen chute including pneumatic
systemns shall be safeguarded in accordance with 7-113, An inciner-
ator shall not be directly flue-fed nor shall any floor charging chute
directly connect with the. combustion chamber. Any trash chute
shall discharge into a trash collecting room used for no other purpose
and protected in accordance with Section 6-5. -

10-15. Windowless Buildings
Y0-1511, See Section 76-4 for requirements Jor windowless buildings.

10-2. EXISTING HOSPITALS, NURSING HOMES, AND
RESIDENTIAL-CUSTODIAL CARE OCCUPANCIES

10-211. Application

10-2111. This section establishes life safety requirements for all
existing hospitals, nursing homes, and residential-custodial care in-
stitutions. Where requirements vary, the specific occupancy, such
as hospital, nursing home, nursery, residential-custodial care insti-
tution, home for the aged, or mentally retarded care institution is
named in the paragraph pertaining thereto. Sz Chapter 17 for
aperating fratures. c-15
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10-212, Modification of Retroactive Provisions

['10-2121. The requirements of this section may be modified if theur
application would be clearly impractical in the judgment of the
authority having jurisdiction and if the resulting arrangement could

. be considered as presenting minimum hazard to the life safety of the

occupants. The requirements may be modified by the autho::z
having jurisdiction to -allow alternative arrangements that wi
secure as nearlr equivalent safety to life from firc as practical; but
in no case shali the modification afford less safety than compliance
g:ﬂ: (t:l;ﬁ corresponding provisions contained in the following part of
- this e.

10-2122.* A limited but reasonable time shall be allowed for com-
pliance with any part of this section, commensurate with the
magnitude of expenditure and the disruption of servicces,

10-2123. When alternate protection is installed and accepted, the
institution shall be considered as conforming for purposes.of this
Code. f

10-213. Conversions, Additions, and Modernization

10-2151, No existing building shall be converted to a hospital,
nursing home, or residential-custodial care institution unless it
complies with all requirements for new institutional buildings. :

10-2132. A new addition to an existing institution shall be in
conformance with Section 10-1 of this Code. The new addition
shall be separated from the existing institution by noncombustible
construction having a fire resistance rating of at least 2 hours,
unless the existing institution conforms to the requircments of
Section 10-1 of this Cade.

10-2133. No construction in either modernization or renovation
projects shall diminish the fire safety features of the institation
currently in effect. Alterations. or installations of new building
services equipment shall be accomplished as nearly as possible in
conformance with the requirements for aew construction.

10-214. Occupancy and Occupant Load '_

10-2141, Institutional oceupancies in buildings housing other occu-
pancies shall be compleieiy separated from them by noncombustible
construction having a fire resistance rating of at least two hours.
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10-2142.* Sections of institutional buildings may come under
other occupancy classifications if they meet all of the foliowing
conditions: '

(a) They are not intended to serve institutional occupants for pur-
poses of housing, treatment, custamary access, or means of cgress.
(b} They arc adequately separated from areas of institutional ocs

cupancies by construction having a fire resistance rating of at feast
two hours, )

10-2143, ) At{dimriums,'chapels, residential areas, garages, or gther
oClupancies in connection with hospitals or nursing homes shall

have exirs provided in acrordance with the other applicible see.
Hois of this Clode.

16-2144. The occupant load for which means of egress shall be
provided for any floor shall be the maximum pumber of persons
intended to occupy that floor, but not less than 1 person for each
120 square feet gross floor area in institutional siceping departiments
and nat Iess than 1 person for each 240 square feet of grass floor area
of inpatient institutional treatment departments. Gross Hoor areas
shall be measured within the exterior building walis with no de-
ductions.

10-22, Exit Details

10-221. Number and Types

10-2211. Exits shall ke restricted to the following permissible types:
(a) Decors leading directly outside the building (see Section 5~2)
(b) Interior stairs and smokeproof towers (sez 70-225)

(e} Horizontal exits (see 70-226)

(d) Ramps (se¢ 70-2252)

(e) Outside stairs {(sez Section 5~4)

{(f} Exit passageways (ser Section 5-7)

16-2212. Atleast 2 exits of the above types, remote from each other,
shall be provided for each floor or fire section of the building. At
least 1 exit in each floor or fire section shall be as indicated in
10-2211 (a), (b}, {c), or (). '

10~-2213. Revolving doors shall not be counted as required exits,

- and shali not be installed except as specifically stated in Section 5-2.

10-2214, Elevators constitute a supplementary facility, but are not
counted as required exits.
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10-222. Capacity of Exits

10-2221. The capacity of any rcquired exit shall be based on its
width in units of 22 inches as defined in 5-115. The capacity of (a)
cxits providing travel by means of stairs shall be 22 persons per
exit unit, and {b) exits providing travel withogt stairs, such as doors
or horizontal exits, shall be 30 persons per exit unit.

Exception: The capacity of exits in Institutional Qcoupancres equipped
throughout with an approved automatic fire extinguishing system may be
increased to 35 persons per exit unit fur travel by means of stairs, and
to 45 persons per exit umit for travel without stairs.

10--223. Access to Exits

t i 1 it discharge, exit
2231. Ev aisle, passageway, corridor, cxit disc TRE,
E.{:t-a:ion and :E:'css sh;dl be in accordance with Sectien 5 1, except
as inodified below.

10-2232. Travel distance {a} between any room door intended as
exit access and an exit shall not exceed 100 feet; (b) between any
peint in a room and an exit shall not exceed 150 feet; (c) between
any point in an institutional sleeping room or suite and an exit
access door of that rootn or suite shall not exceed 50 feet. Travel
distance shall be measured in accordance with 5-119.

Exception: The travel distance in () or (b) abovs may be increased by

50 feet in butldings completely equipped with an automatic fire extinguish-
ing system.

10-2233. Every institutional sleeping room, unless it has a door
opening ar ground level, shall have an exit door access leading di-
rectly to a corridor which leads 10 an exit. One adjacent room
such as a sitting or anteroom may intervene if all doors along the
path of exit travel are equipped with nonlockable hardware, except
as provided in 10-2242, and this intervening room is not intended
t serve more than 8§ institutional sleeping beds,

10-2234. Any required aisle, corridor, or ramp shall be not less
than 48 inches in 31:31‘ width when serving as means of egress from
institutional sleeping rooms. It shall be of such width and so ar-
ranged as to avoid any obstructions to the convenient removal of
nonambulaiory persons carried on stretchers or on mattresses serv-
ing as strewchers,

10-2235. Any room, and any suite of rooms, as permitied in

10-2233, of more than 1,000 square feet shall have at least 2 exit
access doors remote from each other,

10-2236. Every corridor shail provide access 1o at least two ap-
proved means of egress from the building in accordance with 5-120,
without passing through any intervening rooms or spaces other
than corridors or lobbies. Existing dead-end corriders are unde-
sirable and shall be altered wherever possible so that exits will be
accessible in at feast 2 different directions from all points in aisles,
passagcways, and corridors. c-18
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10-224. Doors

10-2241. Every door shall be in accordance with Scetion 5-2
except as modified below. For doors tn horizental exits and smoke
partitions see 10-2267 and 10-237.

10-2242. Locks installed on institutional sleeping room doors shail
be so arranged that they can be locked only from the corridor side,
All such Jocks shall be arranged to pernt exit from the room by
a simple operation without the use of a key.
Exception No. 1: Doors leading directly to the outside of the building
may be subfect to locking from the room side,
Exception No. 2 Doors in homes for the aged may be lockable by the
occupant, if they can be unlacked from the apposite side and keys are
carried by attendants of all times,

Exception No. 3: Locks permitiad by 100004,

10-2243. Exit access doors to hospital and nursing home sleeping
rooms, diagnostic and treatment areas such as, X-ray, surgery, and
physical therapy, all doors between these spaces and the required
cxits, and all exit doors serving these spaces shall be at lcast 42
inches wide. Doors 10 residential-custodial slecping rooms and all
exit doors serving these spaces shall be at least 32 inches wide.
Exception No. 1: Doors which are so located o5 not to be subject to
use by an institutional occupant shall be not less than 28 inches in
width as defined in 52147,
Exception No, 2: Doors in exit staivway enclosures shall be not less than.
36 inches wide.

10-2244. Any door in a firc separation, horizontal exit or a smoke
partition may be held opcn only by an electrical device which
complies with 5-2134. The device shall be so arranged that the
operation of the following will initiate the self-closing action:

{a) The manual alarm system required in 10-235 and either bor ¢
below.

(b) A local smoke detector designed to detect smoke passing
through the opening, )

{¢} A complete and approved automatic fire extinguishing system
or automatic fire detection system.

10-2245. Doors in stair enclosures or in walls separating hazardous
areas shall not be equipped with hold-open devices.

10~225. Stairs, Smokeproof Towers, Ramps -

10-2251. Every stair and srokeproof tower shail be in accordance
with Section 5-3 and shall be Class A or B.
Exception: Any existing interior staiy not conplying with Section 53
may be continued in use subject to the approval of the authority heving
Jurisdiction. :

10-2252, Every ramp shall be in accordance with Section 5-6
and shall be Class A or Class B. Ramp width shall be as spcciﬁcc(
in 10-2234, c-19
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10. 10-226. Horizontal Exits

10-2261.* A door in 2 horizontal exit shall be at least 42 inches
wide and shall be in accordance with Section 5-5, except as modi-
fied herein. At least 30 net square feet per institutional eccupant
shall be provided for the total number of institutional occcupants in
adjoining compartments. A door in a horizontal exit is not re-
quired to swing with exit trave! as specified in 5-5143.

B. : 10-227. Exit Lighting and Signs

10-2271. Each hospital, marsing home and residential-custodial care

facility shall be provided with emergency lighting in accordance

with 5-10. :
Exception: Emergency lighting of at least sne hour duration shall be
provided, e

J. . 10-2272. Exit signs shall be provided in each nursing home and
- residential-custodial care facility in accordance with Ssction 5~11,

Exception: Signs may be omilted in one-story buildings with an occu-
pancy of less than 30 persons, ’

9, . 1023, Protection ,
! 10-231. Subdivision of Building Spaces |
10-2311. Smoke partitions shall be provided, regardless of building
i construction, as follows: “ ;
* (a) To divide every story used for sleeping rooms for more than
i 30 institutional occupants into at least two compartments, and -
(b} To limit on any story the maximum area of each smoke com-

parument to ne more than 22,500 square feet of which both length
and width are limited to 150 ft.

Exception: Protection may be acmmpl:'s}zed in sonjunction with the pro-
wision of herizontal exits.

9, - 10-2312, Smoke partitions shall be constructed in accordance with
ﬁ::ctmn 66 and shall have a fire resistance rating of at least one-half
OUr, ’

9. " 10-2313. Smoke partitions shall be provided on stories which are
usable but unoccupied. - .

9. 10-2314, Space shall be provided on both sides of the smoke par-
ttion(s) or in cach arca of refuge for the total number of institu-
tional occupants served.

9 ~ 10-2315. Openings in smoke partitions shall be protected by wired
. glass pancls in steel frames or by 13{ inch solid bonded wood core
doors as a minimum.

c-20
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10~-2316. Doors in smoke partitions shall be _sclf-closing or kept in
the open position provided they meet the requirement of 102244,
Such doors shall not be required to swing with exit travel.

10-232.* Minimum Construction Standards for Existing In-
stitutions.

10-2321, Far thc purpese of this section, stories shall be counted
starting at the lowest floor of exit discharge.

10-2322. Institutional buiIdin(gs of one story in height only may

be of)any type of construction (sez 70~2352 for extinguishment require-
menis),

[}

10-2323. Institutional buildings up to and including two stories in
height may be constructed of fire resistive construction protected
noncombustible construction, protected ordinary construction, pro-
tected wood frame construction, heavy timber constructio;-x, or
unprotected noncombustible construction,  (See 70-2352 Jor auto-
matic extinguishment requirements.)

10-2324. Institutional buildings three stories, or more, in height
shall be of fire resistive construction.

Exception:  Institutional buildings up to and including three stories
in height may be of protected noncombustible construction if cquipped
throughout with an automatic extinguishing system.

10-2325. Every interior wall and partition in buildings of fire-
resistive and noncombustible construction shall be of non-com
bustible materials.

10-2326. Every institutional sleeping room shall have an outside
window or outside door arranged and located to permit the venting
of products of combustion and to permit any occcupant to have

access to fresh air in case of emergency. (See 70-0004 for detention
screen requirements.)

Exception: Rooms housing obstetrical labor beds, recovery, emergency
observation beds, and newborn bassinets. )

10-2327. Corridors in existing institutional occupancies shall pe
separated from use areas by walls constructed to resist the passage
of smoke. Doors in such corridor partitions, other than those serv-
ing exits or hazardous areas, shall be.at least 134 inch solid bonded
wood core or cquivalent. Doors shall be provided with latches of a
type suitable for keeping the door tightly closed and zceeptable to
the authority having jurisdiction. :

10-2328. Transoms, louvers, or transfer grills, whether protected

by fusible link-operated dampers or not, shall be closed and made

smoke tight by permanent noncoml::iustiblc construction.
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20-3.

10-2329. Glass vision panels in such corridor walls or doors shall

be fixed wired glass in approved stecl frames, limited to 1296 sq. in.

per panel. '
Exception: Institutional occupancies equipped throughout with an ap-
proved automatic extinguishing system, may be provided with glass
vision pansls without restriction. :

10-233. Protection of Vertical Openings and Firestopping,

10-2331. Each stairway between storics shall be ¢nclosed in accord-

anec with 6-1113 and 6-1114 with partitions having a 1-hour
fire resistance rating,.

Exception No. 1: Where a full enclosure is impracticable and the stair
is no! & required exit, the vequired enclosure may be limited to thal

necessary to prevent a fire originaling in any slory from spreading .
Lo any other story. .

Exception No. 2: Stairs that do not connect to a corvidor, do not
connect more than two levels, and do not serve o5 a means of egress
need not comply with these regulations.

10-2332. Any clevator shaft; light and ventilation shaft, chute, and
other vertical opening between stories shall be protected as required
abaove for stairways.

10-2333. Each exterior wall of frame construction and interior
stud partitions shall be firestopped so as to cut off all concealed
draft openings, both horizontal and vertical, between any cellar
or basemnent and the first floor, Such firestopping shall consist of
suitable noncombustible matcrial or of wood at least 2 inches
{nominal} thick.

10-2334. Any existing linen and trash chute _wpich opens directly
on to any corridor shall be scaled by fire-resistive construction to
prevent further use or shall be provided with a fire door assembly
suitable for a Class B location and having a fire protection ratng of
114 hours. All new chutes shall comply with 7-113.

10-234. Interior Finish

10-2341.* Interior finish shall be Class A or Class B ir accordance
with Section 6~2. In buildings equipped with a complete automatic
fire extinguishing systern, Class C interior finish may be continued
in usc, except in means of cpress,
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10-235. Alarm and Extingnishing Systems

10-2351. Ev building shall have a manually operated fire-
ararm systeme,rym accordance with Section 6-3. Audible alarm

pdevices shall be used,

Exception No. 1: Presignal systems shall not be permitted in insti-
tutional occupancies.

Exception No. 2: Where visual alarm devices have been insiaﬂed_ in
batient slecping areos, thay may be accepted by the authority haping
Jurisdiction. -

10-2352.* An automatic fire extinguishing system shall be pro-

vided throughout all hospitals, nursing homes, and residential-
custodial care facilities,

Exception: Buildings of fire-resistive construction of any .‘migk: or
protected noncombustible construction nat over 1 story in height,

10-2353. Any required automatic sprinkler system shall be in ac-
cordance with Section 64, for systems in light hazard occupancies,
and shall be clectrically interconnected with the fire alarm system.
The main sprinkler control valve shall be electrically supervised so
that at least a local alarm will sound when the valve is closed.

10-2354. The sprinkler piping, serving no more than six sprinkiers
for any isclated hazardous area, may be connected direcdy to a
domestic water supply system having a capacity sufficient to
provide 0.15 gallons per minute per square foot of floor area
throughout the entire enclosed area. An outside screw-and-yoke
shutoff valve shall be installed in an accessible location between the
sprinklers and the connection to the domestic water supply.

10-2355. Portable fire extinguishers shall be provided in all
institutional occupancies in accordance with §—422.

iu-236 Hazardous Areas

10-2361.  Any hazardous area shall be safeguarded in accordance
with Section 6-5. Hazardous arcas inchude, but are not restricted
to the following:

Boiler and heater rooms Rooms or spaces used for Storage of

Laundries combustible supplies and equipment
Kitchens in quantities deemed hazardous by
Repair shops the authority having jurisdiction
Handicraft shops Trash collection rooms

mployee locker rooms Gy shops
Soiled linen rooms

10-2362, Laboratorias shall be i i i
A A ol i: Bbc In accordance with the applicahle

.
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10-24. Building Scrvice Equipment
10-241, Air-Conditioning, Ventilating, Heating, Cooking, and
Other Service Equipment

10-2411, Air-conditioning, ventilating, heating, cooking, and other
service equipment shall be in accordance with hapter 7. They shati
be installed in accordance with the manufacluret’s specifications.

10-2412.* Portable comfort heating devices are prohibited. Any
heating device, other than a central heating plant, shall be so
designed and installed that combustible material will not be
ignited by it or its appurtenances. If fuel fired, such heating de-
vices shall be chimney or vent connected, shall take air for com-
bustion dircetly from the outside, and shall be so designed and
installed to provide for complete scparation of the combustion
system from the atmosphere of the occupied area. The heating
system shall have safety devices to immediately stop the flow of
fuel and shut down the equipment in case of either excessive tem-
peratures or ignition failure,
Exception No. 1: Approved suspended unit heaters may be used, except in
means of egress and patient sleeping areas, provided such heaters are
located high enough to be out of the reach of persons using the area and
provided they are equipped with the safety devices called for above.

Exception No. 2: Firsplaces may be installed and used only in arcas
other than patient areas, provided that these areac aore ssparated from
batient sleeping spaces by construction having a I-hour fire resistance
rating and they comply with the appropriate stondard listed in Appendiz
-B. In addition thereto, the fireplace shall be equipped with a heat tem-
pered glass firsplace enclosure guaranteed against breakage up to a tem-
perature of 650° Fahrenhait. 'If, in the opinion of the authority having
Jurisdiction, special hazards are present, a lock on the enclosure end other
safety precautions may be required.

10-2413. Combustion and ventilation air for boiler, incinerator,
or heater rooms shall be taken directly from and discharged directly
1o the outside air.

10-2414. . Any rubbish chute and linen chute including pneumatic
systems shall be safe ed in accordance with 7-113. Existing
fAue-fed incinerators shall be sealed by fire-resistive construction to
prcvent further use, Any trash chute shall discharge into a trash
-collecting room used for no other purpose and protected in ac-
cordance with Section 6-5. .

10-25. Windowless Buildings
10-2511. See section 164 for requirements for windowless build.ing:.
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17-t1. Fire Exit Drills

17-1111.* Fire exit drills conforming to the provisions of this Chap-
ter of the Code shall be regularly conducted in schools through
grade 12 and in other occupancies where specified by the provisions
of Chapters 8 through 16, or by appropriate action of the enforcing
authority having jurisdiction, but with any necessary modifications
in detail of procedures to make the drills most efcctive for their
intended purpose in any individual building.

17-1112. Fire exit drills, where required, shall be held with suf.
ficient frequency to familiarize all occupants with the drill procedure
and to have the conduct of the drill a matter of established routing,

17-1113.* Drills shall be held at unexpected times and under
varying conditions 1o simulate the unusual conditions obtaining in
case of fire. , :

17-1114. Responsibility for the planning and conduct of drills
shall be assigned only o competent persons qualified to exercise
leadership.

17-1115, In the conduct of drills emphasis shall be placed upon
orderly evacuation under proper discipline rather than upon speed
23 such; no running or horseplay shall be permitted.

17-1116.* Drills shall include suitable procedures to make sure that

al persons in the building, or all persons subject to the drili, ac-
tually participate.

17-1117. Fire alarm facilities, where available, shall be regulard
used in the conduct of fire exit drills. ’

17-12. Furnishings and Decorations

17-1211. No furnishings, decorations, or other objects shall be so
placed as to obstruct exits, access thereto, egress therefrom, or
vigibility thereof,
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11.-12.

11.-12.

N'AI

17-1212.* Flammable furnishings or decoraticns shall be flame
retardant where required by the applicable provisions of this
Chapter.

17-1213.* ' No furnishings or decorations of an explasive or highly
flammable character shall be used in any place of assembly or
other occupancy.

Exception: Private dwellings,

17-13. Automatic Sprinkler Systems

17-1311.* All automatic sprinkler systems required by this Code
shall be continuously maintained in reliable operating condition
at all times, and such periodic inspections and tests shall be made
as ar¢ nacessary to assure proper maintenance.

17-14. Alarm and Fire Detection Systems

17-1411. Systems shail be under the supervision of a responsible
person who shall cause proper tests to be made at specified inter-
vals and have general charge of all alterations and additions.

17-1412. Systerns shall be tested at intervals recommended by the

, appropriate standards listed in Appendix B.

17-1413. Fire alarm signaling equipment shall be restored 1o serv-
ice as promn;:;l{ as possible after each test or alarm and shall be
kept in nor condition for operation. Equipment requiring re-
winding or replenishing shall be rewound or rcplinished as promptly
as possible after sach test or alarm. '

17-13, Fire Retardant Painta

17-1511. Fire retardant paints or solutions shall be renewed at

such intervals as necessa intai
é Iy 16 maintain the necessa me ré-
tardant properties, ecessary flame re

17-16. Recognition of Means of Egress

17-1611. Hangings or draperies shall not be placed aver exit doors
or atherwise located as to conceal or obscure any exit. Mirrors
shall not be placed on exit doors. Mirrors shail not be placed in or

a‘f’jaqcnt to any exit in such 2 manner as to confuse the direction
of exit.
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‘7-411 Attendants, Evacuation Plan, Fire Exit Drills

17-4111. The administration of every hospital, nursing home and

residential-custodial carc institution shajl have in effect and avzilable

o all supervisory personnel written copics of a plan for the protec-

fion of all persons in the event of fire and for their evacuation to

-arcas of refuge and from the building when necessary. All em-
-ployees shall be instructed and kept informed respecting their dutics
-under the plan. A copy of the plan shall be readily available art all
.times in the telephone operator’s position or at the security center.
== The provisions of 17-4113 to 174127 inclusive shall apply.

-17-4112. Every bed intended for use by institutional occupants
‘shall be casily movable under conditions of evacuation and shall
be equipped with the type and size casters to allow easy mability,
especially over elements of the structure such as expansion plates
and elevator thresholds. The authority having jurisdiction may
make exceptions in the equipping of beds intended for use in areas
limited to patients such as convalescent, self~care, or psychiatric
patients,

" 17-4113.* Fire exit drills in hospitals shall include the transmission
of 2 fire alarm signal and simulation of emergency fire conditions
except that the movement of infirm or bed-ridden patients to safe
areas or to the exterior of the building is not required. Drills shail
be conducted quarterly on each shift to familiarize hospital per-

- sonnel (nurses, interns, maintenance enginecrs, and adm:mstratwc

- staff} with signals and emergency action required under varied
conditions. At least 12 drills shall be held every year. When drills
are conducted berween 9:00 P.M. and 6:00 A.M. 2 coded announce-

- ment may be used instead of audible alarms.

17—412. Praocedure in Case of Fire

7-4121. Upon discovery of fire, personnel shall immediatcly take
the following action:

(a) If any person is involved in the fire, the discoverer shall go to
the aid of that person calling aloud an established code phrase. The
use of a code provides for both the immediate aid of any endangered
person and the transmission of an alarm. Aay person in the arca,
upon hearing the code called aloud, shall transmit the interior
~lorm using the nearest manual alarm station,

(b) If a person is not involved in the fire, the discoverer shall
transmit the interior alarm using the nearest manual alarm station,

(c) Pcrson{lel, upon hearing the alarm signal, shall immediataly
exccute their duties as outlined in the institutional fire safety plan.

17-4122. The institutional telephone operator shall determine the
location of the fire as indicated by the audible signal, In a buildi
cquipped with an uncoded alarm system, a person on the floor of
fire arigin shall be responsible for the prompt notification of the fire
locatjon to the institutional telephone operator.
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F. 1' 174123, If the telephone optrator receives a telephone alarm re-
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?

e EoFELL

porting a fire from a floor, the operator shall regard that alarm in
the same fashion as an alarm over the fire alarm systera. The op-
erator shall immediately notify the fire department and alert all
institutional personnel of the place of fire and its origin.

17-4124. If the interior alarm system is out of service, any person
discovering a fire shall immediately notify the telephone operator
by telephone, The operator shall then transmir this to the fire de-

, partment and alert the building.

' -
17-4125. A written institutional fire safety plan shall provide for:

(@) Use of dlarms

(b) Transmission of alarm to fire department
{c) Response to alarms

(d} TIsolation of fire

{e) Evacuation of area

(f) Preparing building for evacuation

{g) Fire extinguishment.

17-4126. Al institutional personne] shall be instructed in the use
of, and response to, fire alarms; and, in addition, they should be in-
structed in the use of the code phrasc to insure transmission of an
alarm under the following conditions:

{a) When the discoverer of a fire must immediately go to the aid
of an endangered person.

(b) During a malfunction of the interior alarm system.

Personnel hearing the code announced shall first transmit the
interior alarm using the ncarest manual alarm station and shall
then immediately execute their dutics as outlined in the institu-
tional fire safety plan,

17—413, Maintéenance of Exits

17-4131. Daily inspection and proper maintenance shall be pro-
vided to insure the dependability of the method of evacuation se-
lected. Institutions which find it necessary to lock exits shall at all
times maintain an adequate staff qualified to release and conduct
occupants from the immediate cla.nagl arca to a place of safety in
case of fire or other emergency. ere patient room doors are
locked, attendants shall ¢car-v keys to these doors. -
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17-414. Smoking

17-4141.* Smoking regulations shall be adopted and shall include
the following minima) provisions:

(a) Smoking shall be prohibited in any room, ward, or compart.
ment where flammable liquids, combustible gases, or oxygen are
used or stored and in any other hazardous location. Such areas
shall be posted with “NO SMOKING” signs.

(b) Smoking by patients classified as not responsible shall be pro-
hibited.

Exception: When the patient is under direct supervision.

{c) Ashtrays of noncombustible material and safe design shall be
provided in all areas where smoking is permitted,

(d)  Metel containers with self-closing cover devices shall be readily
available to all areas where smoking is permitted.

17-415, Draperies

17-4151.* Window draperies and curtains for decorative and
acoustical purposes shall be flame retardant.

17-4152.* Cubicle curtains shall be noncombustible or rendered
and maintained flame retardant.

17—416, Furnishing and Decorations

17-4161. Furnishings and decorations in institutional occupancies
shall be in accordance with the provisions of 17-12,

17-4162.* Combustible decorations are prohibited in any institu-
tional occupancy unless flame retardant,
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APPENDIX D

INSTRUCTION MANUAL

This manual is provided to assist in completion of the Fire/Smoke Zone
Evaluation Work Sheet for Health Care Facilities. The step by step
instructions for the mechanics of completing the work sheet are included
in the work sheet itself., They are not repeated in this manual. This
manual provides expanded discussion and definition of the various items
in the work sheet to assist the user when questions of definitiomns or
interpretation arise. The manual is organized to progressively follow
the format of the work sheet.
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Fire/Smoke Zone - A fire/smoke zone (zone) is a space which is separated
from all other spaces by floors, horizontal exits, or smoke barriers.
Where a floor is not subdivided by horizontal exits or smoke barriers
the entire floor is the zone.

NOTE: Patient sleeping rooms or suites exceeding 1,000 square feet of
floor area should be evaluated as follows:

a. If the room or suite has a single exit access door, it should
be evaluated as a single dead~end zone.

b. If the room or suite has 2 or more exit access doors, it
should be evaluated as either a room in a zone or as a separate
zone, whichever gives the better (higher) rating.

Selection of Zomes to be Evaluated — For =a complete evaluation, every
zone in the health care facility should be evaluated individually. From
a practical standpoint most health care facilities have repetitive
arrangements so that a complete picture can be developed by evaluating
typical zones until all combinations are evaluated. The zones selected
should include:

A, Each type of patient zone having a different type of mobility,
density, or attendant ratio as classified in Table 1 of the work
sheet.

B. Each zone that represents a significantly different type of construc-
tion finish, or protection system.

C. Zones containing special medical treatment or support activities
(operating suites, intensive care units, laboratories).

D. Zones not involving housing, treatment, or customary access for
patients as follows:

l. Any zone, whether used for patient egress or not, may be evaluated
on the same basis as a patient use zone. In such case the value of
factor F in Table 2 shall be assigned the value of factor L (Fire

Zone Location) from Table 1. In such cases Item 10, Emergency
Movement Routes shall be graded "Deficient Capacity” if the exit
capacity is less than that prescribed for the actual occupancy of

the space and as "< 2 routes" if less than 75% of the prescribed

exit capacity is present.

2. If the zone is separated from all patient use zones by two hour
fire resistive construction (including any members that bear the
load of a patient zone and with Class B fire doors on any communi-
cating openings), it may be excluded from evaluation. In such case
that space shall conform with the portion of the Life Safety Code
appropriate to its use. In addition appropriate charges under Item
B, Hazardous Areas, in Table 4 shall be charged against other zones
in the facility.



Maintenance - Any protection system, requirements, or arrangement which

is not maintained in & dependable operating condition or is used in such
a manner that the iIntended fire safety function or hazard constraint is

impaired should be considered as defective and receive no credit in the

evaluation.

Table 1

Occupancy Risk (General Discussion) - In establishing a system for
evaluating occupancy risk, it is recognized that: (1) there is a basic
level of risk inherent in every health care facility; (2) that the fuel
characteristics of furniture, equipment, and supplies vary with time;
and (3) that the arrangement of these items within the space available
alsc may vary with time.

Consequently, these three factors are not included as parameters in a
safety equivalency measurement. To account for these factors, the
occupancy risk base line is set at the inherent risk level with the
presumption that the furniture, equipment and supplies will be the most
combustible and adversely located (from a fire safety standpoint) of
those normally found in health care facilities.

1. Patient Mobility

The single most important factor controlling risk in a health care
facility is the degree to which patients must be assisted in taking
actions necessary for their safety. The level of capability in health
care facilities will vary from patients who, if informed or directed,
will be able to take positive self-protecting actions to those patients
who have no ability to move or even to take the simplest actions to
safeguard themselves. In some cases patients may be directly connected
to a fixed life support system and so intimately dependent upon it that
regardless of their physical condition or the availability of assistance
they cannot be moved without jeopardy of death or serious harm, In the
measurement of occupancy risk factors the least mobile category of
patient expected in the zone determines the risk factor for that =zone.
The rationale for this approach is that if a zZone accepts any patient
with a reduced mobility status it may at any time increase the number of
those patients. The impact of this approach will be that most health
care facilities will be rated in the 'not mobile" risk category.

Mobility Status -~ Patient mobility status is based on the capability of
each patient to take actions necessary to protect himself, The four
classes are defined as follows:

A, Mobile - Capable of readily rising from bed and taking self-pro-
tecting actions at approximately the same rate as a healthy adult.
In order to be classified as mobile the patient must not require
assistance in getting out of bed and must be able to open a closed
or locked door. Mobile persons when sleeping shall be considered
as mobile if they are not restrained or in any other way reduced in
response capabilities so that the type of arousal mechanism that
would normally awaken an adult would not be affected.



B. Limited Mobility - Those patients who have all of the capabilities
of a mobile person except that thelr rate of travel will be signi-
ficantly less.

C. Not Mobile - Incapable of removing themselves from danger exclu-
sively by their own efforts. Examples would incilude persons who
are totally bedridden, who require assistance to get out of bed or
to move, or who are restrained, locked in their rooms, or otherwise
prevented from taking complete emergency self protection evacuation
actions without assistance, Mobility status should be based on the
minimum level of mobility in an average 24 hour period.

D. Not Moveable - Not capable of being moved from the room in which
they are housed through the course of a fire. Examples would
include patients attached to life support systems or invelved in
medical or surgical procedures that prohibit their immediate relocation
without extreme danger of death or serious harm.

2, Patient Density

The occupancy risk evaluation for occupancy density (number of patients
within the zone) measures both the inherent increase in the maximum fire
death potential that occurs as the number of patients in a zone increases,
and the problems involved by a limited staff in handling larger numbers
of patients during an emergency. '

Patient Factor - The density of patients is the number of patients that
could potentially be housed in the zone. The patient count should be
based on the number of assignable beds in the zone on the assumption
that they may all be occupied at the time of the fire emergency.

3. Zone Location

This risk factor relates to fire department accessibility to a fire. The
rating system recognizes the inherent advantages of a first floor zone.
it also recognizes the problems of evacuation from higher floors and the
virtual impossibility of using external fire fighting efforts above the
6th floor in any building.

Floor Factor - The measured zone's location shall be considered to be on
floor 1 if the floor has direct access to the exterior at or within less
than 1/2 floor height above or below grade. If a building is on a
sloping grade, each floor that has such exterior access shall be considered
as a first floor situation for measurement of fire gones on those floors.
The measured zone shall be considered on the second to third floox

range, the fourth to sixth floor range, based ou the height of the zone
above the nearest grade floor. The zone shall be considered to be above
the sixth floor if it is more than six floors above the nearest grade
floor. The risk factor value for zones in basements is the same as for
zones at or above the 7th floor. The problems involved in emergency
internal access, fire fighting and rescue, and the inability to make
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external attack in basements is approximately equivalent to that in
upper stories of buildings.

4. Ratic of Patients to Attendants

This risk factor recognizes the importance of patient safety of a staff
immediately available to respond in an emergency. The emergency actions
that may be undertaken by the staff include detection, alarm, fire
extinguishment, confinement of the fire, establishing barriers between
the patients and the fire (closing patient room doors), rescue, emergency
medical aid, and other related functions. A few of these functions,
such as detection and alarming, may not be critically related tc the
ratio of nursing staff to patients while those related to rescue and the
closing of patient room doors have a strong relationship to the staffing
ratio. The staff ratio considered is based on the minimum staffing
level immediately available (normally night hours).

Patients-Attendants Factor — The ratio of patients to attendants is
based on those patients in the fire/smoke zone and the immediately
available attendant staff. 1In calculating the ratio it shall be based
on the minimm staffing level (usually occurring in the night shift).
Where nursing stations or other positions of attendants are located at
the junction of two or more zones and the location of the station is
such that each of the zones has immediate access and view of the nursing
station, then the total staffing assigned to the nursing station can be
credited te each of the zones. An exception 1s where staff members are
bound by duty assignments (cardiac care units, infant nurseries, oper-
ating suites, etc.) that prevent them from responding to other than
their assigned zone.

The evaluation system assesses a charge of 4.0 to this risk factor in
any case where there are periods when there are no attendants immediately
available to a zone that houses patients.

5. Patient Average Age

This risk factor recognizes the increased susceptibility of the elderly
and of infants up to one year of age to physical harm by smoke particles,
gaseous combustion products and heated air. This rating assigns a
larger risk factor to zones occupied by a population whose average age
is above 63 or below one year. Basically, imposition of this charge
demands additional safety protection in nursing homes for the aged and
nurseries.

Age Factor - The mode value is 1sed to arrive at the age factor for the
patients in the zone, The calculation should be based on the past
record of occupants assigned to the zone. Patients under one year old
are classified at the same risk level as those over 65. This is in
recognition of the fire susceptibility of infants.



Table 4

Safety Parameters (General Discussion) - The safety parameters are a
measure of those building factors that bear upon or contribute to the
safety of those persons (patients, staff, visitors, others) who may be
in the particular zone at the time of a fire.

Each of the safety parameters are analyzed. Where the current Code
requirements recognize several different approaches to the parameter,
the mwost Important alternatives were listed. In addition, conditions
likely to be encountered in situations failing to meet the explicit Code
requirements, and conditions exceeding those required by the Code but
available for increased protection were also listed.

1. Construction

Construction types are classified in accordance with the definitions of
NFPA Standard No. 220 (1961 edition). Table D-1 is an abstract of the
specific framing and material requirements for each of the classes of
construction noted.

The requirements of NFPA Standard No. 220 for "interior partitions
enclosing stairways or other openings through floors" are not to be
considered in the construction classification. These floor openings and
their protection are separately evaluated under safety parameter 7,
Vertical Openings.

Where the facility includes additions or comnected structures of dif-
ferent construction the rating and classification of the structure shall
be based on (a) separate buildings if a two hour or greater fire resistive
separation exists between the portions of the building and on (b) the
lower safety parameter point score involved if such a separation does

not exist.

The floor level used to determine the parameter value is the floor of
the fire zone being evaluated. The "Floor of Zone" is the story height
above the floor of lowest exit discharge,

When the zone is on a floor below the floor of lowest discharge, the
construction value shall be based on the distance of that floor from the
closest level of discharge, i.e.: one floor below discharge = "Second";
two floors below discharge = "Third"; three or more floors below discharge
= "Fourth and above."

2, Interior Finish (Corridor and Exit)

The classification of flame spread for corridor and exits is in accord-
ance with the categories specified in the Life Safety Code and defined

in Table D-2, The flame spread classification shall be based on the

most combustible surface after deleting trim. No allowance is made in

the Safety Parameter Values for Class D or E interior finishes, It is

not anticipated that such material will be used in health care facilities.
In the rare case such high flame spread interior finish material is
involved an individual appraisal, outside the capability of this evaluation
system, will be required.



3. Interior Finish (Rooms)

The same classification of interior finish applies to rooms as to corridors
and exits. The specific definitions are in Table D-2. The flame spread
classification shall be based on the most combustible surface after
deleting trim. No consideration is included in the Safety Parameter

Values for Class D or E interior finishes. It is not anticipated that

such material will be used in health care facilities. In the rare case
such high flame spread interior finish material is involved an individual
appraisal outside of the capability of this evaluation system will be
required. '

4, Corridor Partitions/Walls

For the purpose of this evaluation, the fire resistive partitions con-
sidered are solely those between use areas and the corridors. All elements |
of the partition, except the door (considered as a separate element in

this evaluation), must be included in the determination of its time-

rated fire resistance classification, according to NFPA 251. See Table

D-3. An exception to the general rule of evaluating doors separate from
walls occurs when one or more rooms has no door (see Safety Parameter

5). Iun this instance it 1s considered that the worth of the fire resistance
capabilities of the corridor partition wall is so reduced that the wall
should be graded as having no fire resistance. The mechanism for doing

this is incorporated into the Fire Safety Evaluation Worksheet.

Walls shall be considered as incomplete if they have unprotected openings
(louvers, gaps, transfer grills) between the floor and the ceiling, or
have ordinary glass lights.* If openings exist above the ceiling level
(or even if the partitions stop at the ceiling level) the walls shall be
considered as complete 1f the ceiling within the fire/smoke zone is of
monolithilc constructions designed to resist the passage of smoke and
there is a smoke tight joint between the top of the partition and the
bottom of the ceiling. The fire resistive rating in this parameter

shall be based on the lowest fire resistance level involved in the
corridor partition or the monolithic ceiling. In such cases the ceiling
and the corridor walls jointly perform the fire and smoke barrier functions
normally expected of a corridor wall which extends from the floor slab

to the underside of the floor or roof slabs above.

- Walls shall be considered to have less than a 1/3 hour fire resistance
rating if they are not equivalent to 1/2 inch gypsum wall board on both
sides of studs (even if they extend at least from floor to ceiling) or

if they are not continuous above the ceiling to the underside of the

floor or roof (or floor or rorf 1ssembly) above, through any concealed
space such as above a suspended ceiling and through interstitial structure

*Ordinary glass lights shall not be considered as making a partition
incomplete in locations where both sides of the glass light are fully
protected by automatic sprinkler systems.
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and mechanical spaces. Partitions shall also be rated as less than 1/3
hour if they are not incomplete but other defects are involved or the
criteria in Table D-3 are not met. :

Fire resistive partitions shall be considered as between 1/3 and 1 hour
if they meet all the criteria for continulty of comstruction and the
criteria of Table D-3 and have a fire resistance of between 20 minutes
and 1 hour.

5. Doors to Corridor

The classification of doors to the corridor shall be based om the minimum
quality of any door in the zone and the classification shall be determined
in accordance with NFPA 252. Doors for protection of hazardous areas

and stairwells are not included in this evaluation. They are covered
separately in safety parameter items 7 and 8.

A, No Door ~ A room shall be considered as not having a door if there
is no door in the cpening or if there is some other mechanism which
prevents closing of the door or otherwise leaves a significant
opening between the patient room and the corridor. Doors with
louvers or ordinary glass lights* shall be classified as "no door".
Doors which have been blocked open by door stops, chocks, tie backs
or other devices which require manual unlatching or releasing
action to close the door shall be classified as "no door". Also
doors that are not provided with a latch or other device suitable
for keeping the door tightly closed shall be classified as "no
door".

B. Door Less than 20 Minutes of Fire Resistance - Doors which are not
deficient as described in A, but which do not meet the requirements
for C below, will be classified as less than 20 minutes of fire
resistance.

C. Door 20 Minutes or More Fire Resistance - Doors shall be considered
as having 20 wminute or greater fire resistance if they are of 1
3/4" thick solid core wood construction or any other arrangement of
equal or greater stability and fire integrity. The thermal insu-
lation capability of the door is not considered. Hollow or sheet
steel doors therefore meet the 20 minute requirement.

*Ordinary glass lights shall not be considered as making a partition
incomplete in locations where both sides of the glass light are fully
protected by automatic sprinkler systems.



D. 20 Minutes or More Fire Resistance and Automatic Closing - Auto-
matic closing devices shall be considered present if the door has
an arrangement which holds them open in a manner such that they
will be released by a smoke detector operated device (e.g. magnetic
or pneumatic hold open device) prior to the passage of significant
smoke from a room of fire origin into the corridor or from the
corridor into a room not involved in the fire. Smoke detectors for
operation of such doors may be integral with the door closers, a
mounted at each opening, or operated from systems meeting the
requirements for 2 or more point credlt under parameter item 12, -
Smoke Detection and Alarm. The requirement for 20 minutes of fire
resistance is the same as in C above.

Self Closing Patient Room Doors ~ Traditional self closing doors on
individual patient rooms shall be evaluated in the following manner:

1. TIf it can be established that the doors are constantly kept in
the normally closed position except when persons are actually
passing through the openings the self closing device shall be
considered as equal to an automatic closing device and credited
accordingly.

2. If the self closing doors are blocked open they shall be classified
as '"no door" and a charge of (-10) invoked.

6, Zone Dimensions

Zone length is the greatest straight line dimension of the fire/smoke |
zone. (See paragraphs 10-1311(b) and 10-2311(b)).

The length of a corridor "dead end" shall be measured from the point at
which a person egressing from the dead end would have an option of
egressing in two separate directions.

In assessing the values for this parameter, a single value will be
chosen based on the poorest safety level in the zone. For example, if
one or more dead ends in excess of 30 feet exists, the charge for dead
ends (-4) shall be applied regardless of the actual corridor lengths.

Since dead end corridors and single emergency movement routes (covered

in item 10, Emergency Movement Routes) will each confine the occupants 6
of a fire zone to a single means of egress, the charges for these two
items are not cumulative. As indicated by the footnote on the safety
parameter values page in the Fi e Safety Evaluation Worksheet, the
charge for dead end corridors is to be a value of 0 instead of either
(-4) or (-6) in the special case where a charge of (-8) is assessed
undetr item 10 for single emergency movement routes.

7. Vertical Openings

These values apply to vertical openings and penetrations including exit
stairways, ramps and other vertical exits of the type recognized
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by the Life Safety Code, pipe shafts, ventilation shafts, duct penetrations,
and laundry and incinerator chutes. Enclosures shall be of construction
having fire resistance not less than that prescribed for vertical openings
(see safety parameter item 7). In addition, they shall be equipped with
fire doors or acceptable protection of openings into the shafts all so
designed and installed as to provide a complete barrier to the vertical
spread of fire or smoke. A vertical opening or penetration shall be
classified as open if it is: (a) unenclosed; (b) is enclosed but does

not have doors; (c) is enclosed but has openings other than doorways;

(d) is enclosed with cloth, paper or similar materials without any
sustained flame stopping capabilities.

Where vertical openings are located outside the fire/smoke zone and the
separation between the zome and vertical opening is of l-hour or greater
fire resistance and is of higher fire resistance than the protection of
the vertical opening itself, (for example: an open shaft separated from
the zone by a two hour fire resistive partition with Class B self closing
fire doors) the rating of this factor for the zone being measured shall
be based on the higher of the two fire resistant categories. In the
above example, a safety parameter value of 3 would be given for the two
hour fire resistance. When this occurs however the space within the
vertical opening cannot be considered as an exit route or refuge area
for that zone when considering safety parameter 10, Emergency Movement
Routes,

A vertical opening shall be considered as open for greater than three
floors if there is unprotected penetration of four or more floors on the
same shaft without an intervening slab or other cutoff. (Also see same
area as an unprotected penetration covered in the discussion of item 13,
Automatic Sprinklers), If a shaft is enclosed at all floors but one and
this results in an unprotected opening between that shaft, and one and
only one fire/smoke zone the parameter value assigned for that shaft
opening in that fire/smoke zone shall be zero [0].

8. Hazardous Atreas

Hazardous areas protection is determined in accordance with Seetion 6-5
of the 1973 Life Safety Code., In assessing the charge for hazardous
areas only one charge shall be made, It shall be the most severe charge
corresponding to the deficiencies present. A double deficiency can
exist only where the hazard is severe and the space is not sprinkler
Protected. Double protection consists of both a fire registive enclosure
and automatic sprinkler protection of the hazardous area. If both of
these are lacking for a severe hazardous location, the double deficiency
charge shall be made. 1If double deficiencies exist both in the zone and
cutside the zone, the higher charge (~11) for the condition inside the
zone shall be made. The charges are not cumulative regardless of how
many hazardous areas are present.
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Where the hazard is not severe, the maximm deficiency that can occur is
a single deficiency which may be countered by either a fire resistive
enclosure or automatic extinguishment equipment.

A single deficiency situation will also be considered to exist when a
severe hazard is either protected by automatic extinguishing systems or
by fire resistive enclosure but not by both.

The term "Adjacent Zone" as used in the evaluation form means any zone,
either on the same floor or on the floor immediately below, that physically
abuts the zone being evaluated and is not separated by two hour fire
reslstive rated construction.

The term "Qutside Zone" as used in the evaluation form means any place
within building other than the fire/smoke zone being measured.

Table D-4 is abstracted from paragraph 10-1371 of the 1973 Life Safety
Code and provides guidance in identifying hazardous and severely
hazardous areas.

9, Smoke Control

Smoke Control - The smoke control definitions are as follows:

A No contrel. There are no smoke barriers (or horizontal exits) on
the floor and there is no mechanical smoke control system.

B. Smoke partiticn. A smoke partition consists of a partition extending
across the entire width of the zone equipped with doors that are
either self closing or are clesed upon detection by smoke detectors
located at the door arches or other release mechanism as described
in paragraph 5-2134, To be credited as a smoke partition an
existing partition must also conform with the requirements of
paragraphs 10-2312 through 10-2315 of the Life Safety Code.

New smoke partitions in either new or existing buildings must meet
the more stringent requirements of paragraphs 10-1313 through
10-1318 of the Life Safety Code. A horizontal exit will act as a
smoke partition and is credited as both a smoke partition (item 9)
and an emergency movement route (item 10).

C. Mechanically assisted systems - by zone. Mechanically assisted
smoke control on a zone basis must include a smoke partition as in
B above supported by a mechanism of automatic controlled fans,
smoke vent shafts, or a combination thereof to provide a pressure
differential that will .s.ist in confining the smoke to the zone of
origin. The fans involved may be special smoke control fans or
special adjustment of the normal building air movement fans.

D. Mechanically assisted systems - by corridor. Mechanically assisted
smoke control on a corridor basis is a system initiated by a method
of smoke detection that will assure operation of the smoke control
system before significant smoke has entered into the corridor of
the zone., The mechanism must be capable of pressurizing the corridor
in the zone sufficiently to prevent smoke from the room of origin
entering the corridor through the entire course of the fire.
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For such a system to be effective it must be able to hold back the
smoke through the expected maximum severity of the fire. This type
of smoke control system must also have the capability of evacuating
smoke from the corridor on the presumption that the emergency
evacuation procedures and other activities involving the opening
and closing of doors will cause occasional brief periods of overpowering
of the smoke control system and movement of smoke from the fire
area into the corridor. This would normally necessitate early
warning smoke detectors, automatic door closers, and/or sprinklered
protection. Where such is the case the individual eredits for each
of the involved protection devices are additive to the credits for
the smoke control system,

10. Emergency Movement Routes

A movement route is any means of egress meeting the requirements for

such means in Sections 5-3 through 5-10 of Chapter 5 of the 1973 Life

Safety Cede excluding only fire escapes, fire escape ladders Section 5-

92 and slide escapes 5-93. Horizontal exits shall also meet the requirements
stated below. Doors exiting directly to the exterior shall also constitute
2 movement route for the room containing such a door.

A, < 2 Routes - The emergency movement means from a zone is classified
as less than two routes if there are not two or more movement
Toutes serving it. Movement routes may be outside the physical
limits of the zone,

B. Multiple Routes - The emergency movement route is multiple if the
zone occupants have the choice of two or more distinctly separated
movement routes from the zone.

C. Deficient Capacity - The egress route shall be considered as
deficient in capacity if the door to a patient room or passage
through a smoke barrier is less than 34" (44" in new buildings) in I
clear or if the corridor in the zone between patient rooms and
smoke barriers and exits is less than 48" (8 feet in new buildings) |
in clear width. These figures are based on the minimum width for a
wheelchair to egress a room and the minimum width for the passage
of a wheelchalr in one direction and an ambulatory person in the
opposite direction. Exit routes shall also be considered deficient
if any of the dimensional details are less than that required by
the Life Safety Code for the egress route involved. However any
route where the doors from rooms or through partitions or walls are
less than 32 inches in the clear, where the corridor(s) involved i
are less than 34 inches wide or where stair or stalr access is less l
than 28 inches in the clear shall not be credited as an egress
route. Exit routes shall also be considered deficient in capacity
if they are not provided with emergency lighting in accordance with
Section 10-2271,

D-11



D. Horizontal Exit — The presence of a single horizontal exit from the
zone being evaluated shall be considered meeting this requirement
provided the space on the opposite side of the horizontal exit is
capable of handling all of the patients from affected zones. To be
credited as a horizontal exit the existing arrangement must also
conform with the requirements of 10-2261 of the Life Safety Code.
New horizontzal exits in new or existing buildings must meet the
more stringent requirements of paragraph 10-1261 of the Life
Safety Code.

E. Direct Exits - To be credited with direct exits, each patient use
space (except bathrooms, restrooms, and corridors) 1in the zomne
shall have a door operable by the room cccupant(s) that opens
directly to the exterior at grade or onto an exterior balcony with
direct access to an exterior exit or a smoke proof tower., To be
credited, the direct exit must be ramped or otherwise without steps
or changes in elevation that would prevent or obstruct the movement
of wheelchairs or wheel littered patients through the direct exits
to a place of safety and refuge.

11. Manual Pire Alarm

The manual fire alarm systems for new construction shall be in accordance
with the requirements of paragraphs 10-1361 and 10-1284. Existing
construction shall be in accordance with paragraph 10-2351. Connection
to the Fire Department shall be considered as being met if the fire

alarm system is connected directly to the Fire Department, through an
approved central station, or through other means acceptable to the
authority having jurisdiction.

12, Smoke Detection and Alarm

A detection system as used here is ome based on use of smoke detectors.
No recognition is given for thermal detectors. The detection system
categories are as follows:

A. None — There are no smoke detectors in the zone.

B. Corridor Only - Smoke detectors located in the corridor shall be
considered as meeting the requirement if the detectors are within
15 feet of each end of the corridor and not more than 30 feet apart
throughout the corridor. All such detectors shall be electrically
interconnected with the fire alarm system. If the facility does
not have a fire alarm system, no credit shall be given to the
detectors unless they include an alarming system that meets the
requirements for alarming that would be involved with a manual fire
alarm system. This includes audible alarm devices throughout the
building.
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13.

Roomg Only - Smoke detectors shall be considered as meeting this
requirement when there is at least ome smoke detector in each room
occupied or used by patients. In rooms having a dimension in

excess of 30 feet additional detectors shall be provided soc that
detector gpacing does not exceed approximately 30 feet. Detectors
are not required in restrooms or closets. Detectors intended for
operation of door closing mechanisms that are located on the patients'
gside of the door or in the door opening are considered as meeting
this requirement for rooms of 500 square feet or less.

Corridor and Habitable Spaces - Detection systems installed through-
out the corridors of the zone involved and in the habitable spaces
(patient rooms, nurses stations, and other areas basically used for
human occupancy)} shall be considered as meeting the requirements

for a corridor and habitable spaces detection system. Closets,
toilet rooms, and other auxiliary spaces as well as ceiling voids,
interstitials and other building space not used by humans as a
normal part of their regular occupancy are mot required to have
detectors, .

Total Zone - Total zone provision of detectors includes detector
coverage of all spaces except noncombustible building voids which
contain no combustible materials. The total zone credit is to be
given if the zone measured meets this criteria regardless of the
presence or lack of detectors in other portions of the building.

Automatic Sprinklers

In evaluating sprinkler protection within the zone, the protection or
lack of protection of hazardous areas is considered separately and
covered under safety parameter 8, For all other areas in the zone,
sprinklers shall be graded on the following basis:

A.

None - No charge is applied if there are no sprinklers or if
sprinklers, though present, are not sufficient to qualify for one
of the other categories listed herein.

Corridor* -~ The safety parameter value of 2 for corridor sprinklers
is to be awarded only where the corridor is protected by a specially
designed corridor system in which the sprinkler heads are placed
according to their individual 5pray patterns and in consideration

of the flow hydraulics of the sprinkler system, This special

design must assure that there is an automatic sprinkler head outside
each patient room so positioned that the spray pattern from that
head will completely cover the entrance to the Protected doorway.
This degree of sprinkler protection is based on the amount of
sprinkler protection in the measured zone whether or not areas
outside the fire zone are similarly protected.

*Corridor sprinkler Protection is credited only in buildings classified
as "protected" or "fire resistive” in safety parameter no. 1, Construction.
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€. Corridor and Habitable Space* - This credit is based on standard
gprinkler spacings in the areas covered and is conditional on the
classification of construction type as covered in Safety Parameter
Item 1, Construction, as follows:

1. Item 1, Construction, is based on a '"Protected” or "Fire
Registive" type of construction. This credit is based on a system
that effectively provides coverage for all corridor and habitable
space in the zone plus the establishment of water distribution
patterns or other protection in 2 manner to prevent advance of fire
from non-sprinklered spaces into the sprinklered spaces. In buildings
of protected or fire resistive construction, the credit is to be
applied to any zone where the above conditions are met whether or

not areas outside the zone are similarly protected.

2. Ttem 1, Construction is based on an "Unprotected' type of
construction. In any unprotected type of construction the credit
for the corridor and habitable space protection is to be given enly
if, in addition to the conditions described in (1) above, sprinkier
protection is also provided in all spaces in the building (including
attic or loft spaces) with construction elements that are not
sheathed, enclosed, or otherwise protected with fire resisting
materials such as gypsum board, plaster, or masonry block.

D. Total Bldg. - Total bldg. automatic sprinkler protection is to be I
credited only if the entire structure is protected by automatic
sprinklers in accordance with Section 6-41 of the Life Safety Code.

Wherever sprinkler protection is involved in an area having an unprotected
vertical opening, the sprinkler protection around that vertical opening

must conform with one of the approved methods outlined either in Chapter

6 of the Life Safety Code or in NFPA Standard No. 13. This protection

is required to allow the credit for sprinkler protection but shall in no
way reduce any change under safety parameter 7 resulting from an unprotected
vertical opening.

In Tahle 5 of the Fire Safety Evaluation Form, (Individual Safety
Evaluations) the value for sprinkler protection credited to the people
movement safety (53) category is divided by 2. This produces a safety
value only 1/2 the value credited in other categories. This is in
recognition of the ability of sprinkler protection to control, confine,
and frequently extinguish fire while recognizing its limitation in
preventing or controlling the spread of smoke.

*Habitable space includes patient rooms, nurses stations, and other
areas basically used for human occupancy. Habitable space does not
include closets, bathrooms, and toilets, elevators, and similar spaces.
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Each sprinkler system shall be provided with supervision. Each sprinkier
system shall be electrically inter-connected with the fire alarm system
and the main sprinkler control valve shall be electrically supervised so
that at least a local alarm shall sound in a constantly attended location
when the valve is closed.
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Table D-1 Consatruction Types

The construction types are defined per NFPA 101 reference to NFPA 220-
1961 edition. They consist of:

a. Wood Frame Construction (Unprotected)

Definition - That type of comstruction in which exterior walls,
bearing walls and partitions, floor and roof constructions and

their gupports are of wood or other combustible material, when the
construction does not qualify as Heavy Timber Construction, Ordinary
Construction, or Protected Wood Frame Construction.

b. Protected Wood Frame Construction

Definition - Wood Frame Construction may be designated Protected
Wood Frame Construction when roof and floor construction and their
supports have one-hour fire resistance,

c. Orxdinary Construction (Unprotected)

Definition ~ That type of construction in which exterior bearing
walls or bearing portions of exterior walls are of noncombustible
construction having a minimum fire resistance of two hours and
stability under fire conditions; non-bearing exterior walls are of
noncombustible construction; and in which the roofs, floors and
interior framing are wholly or partly of wood {or other combustible
material) of smaller dimensions than required for Heavy Timber
Construction. Fire resistance may be required for non-bearing
exterior walls, and fire resistance additional to that specified
may be required for bearing walls or bearing portions of walls, by
conditions such as occupancy, location with respect to lot lines,
fire exposure and other pertinent conditions.

d. Protected Ordinary Construction
Definition - Ordinary Comstruction may be designated Protected

Ordinary Construction when roof and floor construction and their
supports have one-hour fire resistance.

e. Noncombustible Construction (Unprotected)

Definition - That type of construction in which the walls partitions
and structural members are of noncombustible construction not
qualifying as Fire Resistive Construction or Protected Noncombustible
Construction.
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Table D-1 Construction Types (Continued)
Protected Noncombustible Construction

Definition - Noncombustible Construction may be designated Protected
Noncombuatible Construction when bearing walls or bearing portions
of walls, exterior or interior, are of noncombustible comstruction
having a minimum fire resistance rating of two hours and are stable
under fire conditions; roof and floor construction and their sup-
ports have one-hour fire resistance.

fire resistance.

Fire — Resistive Construction

Definition - That type of construction in which the structural
members including walls, partitions, columns, floor and roof
constructions are of noncombustible materials with fire resistance

ratings not less than those specified in the following table.

The two classifications are identified by the required fire
registance of floors as a matter of convenlence.
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Table D-1 Comstruction Types (Continued)

Fire Resistance Rating of Classification
Structural Members in Hours 3-hour 2-hour

Bearing walls or bearing portions of walls,
exterior or interior 4 3
Bearing walls and bearing partitions
must have adequate stability under
fire conditions in addition to the
specified fire resistance rating.

Nonbearing walls or portions of walls, exterior
or interior NC NC
NC-Noncombustible, Fire resistance may be
required in such walls by conditions such
as fire exposure, location with respect to
lot lines, occupancy or other pertinent
conditions,

Principal supporting members including columms,
trusses, girders and beams for one floor or
roof only 3 2

Principal supporting members including columns,
trusses, girders and beams for more than one
floor or roof 4 3

Secondary floor construction members, such as
beams, purlins and slabs, not affecting the
stability of the building 3 2

Secondary roof construction members, such as

beams, purlins and slabs, not affecting the
stability of the building 2 11/2
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Table D-2 Flame Spread Classification for Wall and Ceiling Finishes

Flame Spread - The surface flame spread rating of ceilings and walls as
measured by ASTM E-84. The categories of flame spread are:

Class A Interior Finish. Flame Spread 0-25. Includes any material
classified at 25 or less on the test described above. Any element
thereof when so tested shall not continue to propagate fire.

Class B Interior Finish, Flame Spread 26-75. Includes any materfal
classified at more than 25 but not more than 75 on the test deseribed
above,

Class C Interior Finish. Flame Spread 76-200. Includes any material
classified at more than 75 but not more tham 200 on the test scale
described above,

Existing floor covering materials in existing buildings are not to be
considered in classification of interior finish. Floor covering material
in new buildings shall be considered as Class A in rating interior finish
in Table 4, Ttems 2 and 3, if they are of either Class A or Class B rating.
If not the rating shall be based on the actual class of the floor covering
miterial.

No change or adjustment in the above classifications is to be made even

if the space is sprinkler protected. The impact of sprinkler protection
is separately accounted for in Item 13 of figure 4.
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Table D~3 Fire Resistive Partition Details

Transfer grills, whether protected by fusible link-operated dampers or
not, shall not be used in these walls or doors. Fixed wired glass
vision panels may be placed in corridor walle, provided they do not
exceed 1,296 square inches in size and are installed in approved steel
frames., Fixed wire glass vision panels may be installed in wood doors,
provided they do not exceed 720 square inches in size and are installed
in approved steel frames.

Waiting areas of 250 square feet or less on an institutional sleeping
floor may be open to the corridor, provided that they are located to
permit direct supervision by the institutional staff. Such areas shall
be equipped with an electrically supervised automatic smoke detection
system installed in accordance with paragraph 10-1362 of the Life Safety
Code. Not more than one such waiting area is permitted in each smoke
compartment. '

Waiting areas of 600 square feet or less on floors other than institu-
tional sleeping floors may be open to the corridor, provided that they

are located to permit direct supervision by the institutional staff and

so arranged as not to obstruct any access to required exits. Such areas
shall be protected by an electrically supervised sutomatic smoke detection
system installed in accordance with paragraph 10-1362 (10-2.3.3.6) of
the Life Safety Code.

Space for doctors' and nurses' charting, communications, and clerical
areas may be open to the corridor.

All new interior walls and partitions in buildings of fire-resistive and
noncombustible construction shall be composed of noncombustible materials.
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Table D-4 Hazardous Areas

Hazardous Areas - Hazardous areas include, but are not restricted to,
the following, Those areas accompanied by a dagger (¥) in the list
shall have both separation and a complete extinguishment system, Others
shall be protected by either separation or a complete extinguishment
system.

Hazardous Areas

Boiler and heater rooms tRooms or spaces ﬁsed for storage
Laundries of combustible supplies and
Kitchens equipment in quantities deemed
Repair shops hazardous by the authority having
Handicraft shops jurisdiction
Employee locker rooms tTrash collection rooms

T Soiled linen rooms Gift shops

+Paint shops

NOTE: The fire hazard potential of pharmacies, laboratories, and other
Medicaid support activities can vary widely from nonhazardous to extra
hazardous. The individual cases must be evaluated on the basis of the
guidance in section 6-5 of the Life Safety Code and any applicable
standards for the specific operation or hazard involved.
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FIGURE E - 1A
FIRE/SMOKE ZONE* EVALUATION WORK SHEET FOR HEALTH CARE FACILITIES

FACILITY LARGE HOSPITAL BUILDING _WHITE
ZONE(S) EVALUATED __3RD_FLOOR - C WING
EVALUATOR _A-4.5. DATE 5-15-78

Camplete this work sheet for each cane. Where conditions are the same in several zones, one work sheet can be
used far those zones,

Step 1: Determine Occupancy Risk Parumeter Factors - Use Table |

A For cach Risk Parameter in Table | sebect and circle the appropriate rish factor value. Choose enly one for cach of the
five Risk Purametcrs.

- Table . OCCUPANCY RISK PARAMETER FACTORS

Arey | 6TH | ABOVE | MERTS
LOCATIOH (L] RISKFACTOR | 10 ({12 3] 1.4 | 16 | 18
e

RISK PARAMETERS RISK FACTOR VALUES

wosry  Foo | LIMITED | NOT | NOT :

1. PATIERT STATUS MOBILITY | MOBILE | MOYABLE |

MOBILITY (B {gixraciorn | 10 | 16 J(32)| 45 ;_

== i

2. PATIENT PATIENT | 1.5 } 610 | 11-30 | 20 |

DENSITY {0| misk eacTor | 1.0 | 12 | 15 j{290) _
\—/__

3. ONE FLODR 157 | IND IR 4TH TO |7TH ANOE BASE. 1

|

4. RATIG OF PATINTS | 12 | 35 | 6ap | =1p |WED*

| Cad

121035 | &18 4 A {uore
PARENTS 10 ATTENDANT 1 1 to | A | none
ATYENDANTS T [ mskeacor | 10 | 10 | 1.2 J§15)) 40 ’

et '

S, PATIENT ABE UNDER G2 YEARS §5 YEARS & OYER
AYERAGE AND EAR | 1 VEAR L YOUNGER
AGE (8] RISK_FACTOR 1.0 1.2

* RISK FACTOR DF 4.0 1S CHARGED TO ANY ZONE THAT HOUSES
PATIENTS WITHOUT ANY STATF IN IMMEDIATE ATTENDANCE

Step 2. Compute Occupancy Risk Factor (F) - Use Table 2. :
A. Transfer the circled risk factor values from Table 1 to the corresponding blocks in Table 2. !
B. Compute F by multiplying the risk factor values as mdicated in Table 2.

Table 2. OCCUPANCY RISK FACTOR CALCULATION
M 0 L T A F
occoPANCY RISK B2t x | 2 x [L.2] x [1.5 x | 1.] = 11.3

-

Step 3: Compute Adjustsd Building Status (R) - Use Table 3A or 3B. i
A. If building is classified as NEW use Table 3A. 1f building is claszified as cxisting use Table 3B. H
B. Transfer the value of F from Table 2 vo Table 3A or Table 3B as appropriate. Calculate "R." :
€. Transfer “R™ to the block labeled “R" in Table 7 on page 4 of the work sheet.

Tahle 3A. [NEW BUILDINGS) Tahle 3B. [EXISTING BUILDINGS)
F R F R
1.0% = 0.5 =16

W

*FIRE/SMUKE 20Kt is a space separated from ali other gpazces by fisers, horizontal exits. orsmuoke harriers. i



FIGURE £- 1B
Step 4: Determine Safcty Parameter Values - Use Table 4.

A, Select and circle the salety value for each safcty parameter in Table 4 that best describes the conditions in the zone.
.Choost only one value for each of the 13 Parameters. If two or more appear to apply choose the one with the Jowest

print value,
Table 4. SAFETY PARAMETERS VALUES
PARAMETERS PARAMETERS VALUES
. COMBYSTIBLE
1. CONSTRUCTION W00 FRAME ORTINARY NON-COMBUSTIBLE
FLOOR DF ZONE UNPROTECTED | PRETECTED | UMPROTECTED | PROFECTED | UNPROTECTZD | PROTECTED | FIRE RESIST. i
FIRST -2 0 -2 0 [1] 2 ? !
SECORD -7 ~2 -4 -2 -1 N 1 !'
THIRD -9 -1 -9 -1 -1t )] ,'
_ SHLABOVE] -13 ~1 13 -1 -4 = 4
2. INTERIOR FINISH cuss © cuass 8 ELss A F
(Corr. & Exit) -5 0 ( 3)
3. ITERTOR FINISH euass ¢ Bre CIsTy
{Rooms} -3 ( 1 1 .
4. CORRIDOR INCOMPLETE <177 R MAOHE | anp e
PARTITIONS /WALLS —10 {0}* [ 1)0;* 2
5. BOORS TN HO c0aR <3 WTH R 320 WIN. FR ;?”mlf.cfgs!
CORRIDOR 10 0 ( 1 2 0
DEAD EXD GEAD END OEAD ENDS~30" & ZONE LENETH 15
6. ZONE DIMEXSIONS | 2OS€™AM 00 ) av-roo 150 TV LTS
-6 [0]** -4 [0)** -2 a 1
OPEN 4 OR MORE | OPER 2 OR 3 EMCLUSED WITH TWBTCATED T/RE RESIST, ;
1. VERTICAL FLOORS Finogs <I HR. 31HR. <7 MR [ ’
DPENINGS Ry 0 o e ( 1% f
OGUBLE DEFICTENCY SINGLE DEFICIENCT o i
. & TONE QUTSIDE ZENE IN ZOME I ANACENT ZawE | T OC VIENCIES :
§. HAZARDDUS AREAS :
, -n -5 ~2 )]
N0 CONTADL | SMOKE FARTITIOR WECH. ASSISTED SYSTEMS :
9. SMUKE CONTROL Bt ZONE BY CORRMIOR i
<2 ROUTES NULTIPLE ROUTES i
108. EMERGENCY e, :
g oy | B Lomeonn s wwer o ] |
ROUTES -8 2 0 ( 3 ) p
KO MANUAL FIFE ALARM MANUAL FIRE &L A E
11. MANUAL FIRE w/0 NAk | w/E.0CONN. :
ALARM 1 , '
~4 1 2
12, SMOKE DETECTION L SRR Y | ROTASHACY CONNEGR | TOTAL Seae
E ALARM 0 2 3 4 5 . !
13.. AUTOMATIC MONE CoRRIGoR :&";“‘s’;: :: [ _JoTA SPACE | '
SPRINKLERS m U s Y
KOTE:  *Use |0} when item 5 {5 =10, Use {0] when item 1 is Based on hast fioor zors ar we an
~*lize [G] when item 10 i5s —§ : anpratected bype of constructing. :
***Use (0] ir 2008 with less Lhaa 37 patients ““Use D] when itent 1 is kased #n ax enpratected type of :
in existing buildings. : conslruction. i ;
- "T"Use 10) when item & is ~10. .
1
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FIGURE E -~ 1C

Step 5. Compute Individual Safery Evaluations - Use Table 5.
A. Transfer cach of the 13 circled Satety Parameter Vzlue from Table 4 lo every unshnded blocks in the line with the cor-
responding Safcty Prrameter in Tabie 5. For Safety Parameter 13 (Sprinklers) the value entered in the {People Move- |
ment Safery) is recorded in Table 5 as 172 the corresponding value circled in Table 4.

i
l
;
!
B. Add the four eplumns, keeping in mind that any ncgative numbers deduct. |
C. Transfer the resulting total values for Sy, 51, 51, Sg to the blocks labebed $;. $2. $3, S in Table 700 page d of thissheet. |

Tahle 5. INDIVIDUAL SAFETY EVALUATIONS

SAFETY CONTAIMMENT |EXTINGUISHMENT|  PEGPLE GENERAL
SAFETY SAFETY MOVEMENT SAFETY
PARAMETERS (1) (S2) SAFETY ($3) Sg)
1. CONSTRUCTION 2 2 ?
2. INTERICR FINISH ,
{Corr. & Exit) 5 3 3
3. INTERIOR FINISH
[Rooms) 1 1
4. CORRIDOR
PARTITIONS /WALLS ? 2
5. DOORS T0
CORRIDOR 1 1 1
§. ZONE DIMENSIONS 0 0
7. VERTICAL ORENINGS 3 3 3
8. HAZARDOUS AREAS 6 -6 -5
9. SMOKE CONTROL 0 0
10. EMERGENCY
MGYEMENT ROUTES 3 3
11. MANUAL FIRE |
ALARM 1 | 1
12. SMOKE DETECTION
% ALARM 2 2 2
13. AUTOMATIC | cp-
SPRINKLERS _ 0 0 ' 0 0
TOTAL VALUE lsi= 6 $2= .1 IS3= 12 |sg= 12




FIGURE E ~ 1D

Step 6 Determmine Mandatory Salety Reguirement Values - Use Table 6,

A. Using the classification of the building (i.e.. New or

pirate vatue in ¢ach of the three columns in Table 6.
B. Transler the three citeled values from Table 6 to the blocks marked S,. 5y, and 8¢ in Table 7.

8.0

Tahle 8. MANDATORY SAFETY REQUIREMENTS
CONTAINMENT | EXTINGUISHMENT | PEOPLE MOVEMENT
Sa Sh S¢
ZONE LOCATION New | Exist. | MNew | Exist. New Exist.
FIRST FLOOR 90 | 40 | 60 | 30 | 60 | 10
ABOVE FIRST FLOGR | 14.0 [(8.0) Ga) | 50 (3.0)

Step 7. Evaluation Fire Safety Equivalency - Use Table 7.

A. Perform the indicated subtractions in Table 7. Enter the differences in the appropriate answar blocks,

B. For each row check “Yes™ if the value in the answer block is zero of greater. Cheek “No™ if tive valuc in the answer block

i a.negative number,

Existing) and the floor where the zone is located, circle the appro-

Tahle 7.

ZONE SAFETY EQUIVALENCY EVALUATION

YES] NO

CONTAINMENT MANDATORY i Sa €
SAFETY (S1)  '®S coNTAINMENT 52 V{6 -I—S -2 v
EXTINGUISHMENT MANDATORY 2. Sb ok -

| > -
SAFETY (S " exTnguIskmeNT (sy) 2 | [-1]-[5] =[6 v
PEOPLE r MANDATORY 53 s¢ P
MOVEMENT ess  PEOPLE >0 -
SAFETY (53] MOVEMENT  (S¢] i~ 3l=[9f M/
GENERAL less  OCCUPANCY .0 Sg R G
SAFETY  (Sg) RISK  (R) 2|~ sl=|s] vV

CONCLUSIONS:

t

L[ ] Allof the thacks in Table 7 are in tie “¥Yes™ columa,

the Life Safety Code*

2. %] One ar more of the cherks in Tabla 7 are in the “No™ colum
syunalent 1o that prescribed by the Life Safety Code.*

*The equivalency covered by this worksheet ing?

arc a few considerations that are not evaluased

sidrations are covered in the =Facility Fire Sa

complatzd for each facility,

Thelevei of fice saferyis at Jeast equivalent 1o that prescribed by

n. The level of fire safety is not shown by this system 1o be i

udes the majority of considerations covered by the Life Safety Code. There|
by this method, These must be separately considersd. These additiona] con-
fety Requirements Worksheer.™ One copy of this scparate worksheetistobe .

This form has been prepared by the Fire Safeiy E
the HEW/NBS Life Safety; Fire Safety project.

E-5

ngincering Division, Center for Fire Research, NHS, as part of

Junc 27, 1977

Revised March 15, 1978




FIGURE E - 2ZA
FIRE/SMOKE ZONE* EVALUATION WORK SHEET FOR HEALTH CARE FACILITIES

FACILITY . BUILDING
ZONE(S) EVALUATED _SECOND FLOOR
EVALUATOR &, J. S DATE __6-~15-78

Complete this work sheet for each zone. Where conditions are the same in several zones, one work sheetcan be
used for those zones.

Step 1: Determine Occupancy Risk Parameter Factors - Lise Fable 1.
A. Far sach Risk Parmmeter in Table |, select and cirgle the appropriate risk factor valug, Choosce only one forcach of the
live Risk Parmmeiers.

Table 1. OCCUPANCY RiSK PARAMETER FACTORS
RISK PARAMETERS RISK FACTOR YALUES
mosiry [ oo T Lireo T wor T aar j
1. PATIENT STATYS MOSILITY | MPBIE | MOVABLE :
MOBILITY ¥} [“Rskracior [ 1o 15 ((32)] 45
2. PATIENT PATENT [ 15§ g0 [ 1130 [ el
DENSITY |0] msk eactor | 10 ] 12 |15 [{20)
=
3. 20u¢ FOoR | asT | 2t T [ Aaove | wents
LOEATIEN 1] RISK 54cToR | 33 {(n2)] e T T8 | 16
s
5. RATIO OF PATIENTS | 12 | 35 § sa0 [ TAFL |
PATIERTS T0 ATTERDANT. | 1 1 4oy | 1 oSt .
ATTENDANTS IT) T pisk FACTOR { 10 | 14 L t2)] 15 | 40 '
B e rall
5. PATIENY ABE UNDER 65 YEARS | B5 YEARS & 1VER
AVERAGE 44D OPPRNYEAR | 1 YEAR & YOUNGER
AGE (A} AISK FACTOR [1.0]) 12
o
* RISK FACTOR OF 4.0 IS CRARGED T0 ARY ZONE THAT HONSES
PATIENTS WITHOUT ANY STAFF IN IMMEDIATE ATTERDANCE

Step 2: Compute Qccupancy Risk Factor (F) - Use Table 2.
A. Transfer the circled risk factor values from Table [ 10 the comresponding blocks in Table 2.
B. Compute F by multiplying the risk factor values as indicated in Table 2.

Tahle 2. GCCUPANCY RISK FACTOR CALCULATION
M D L T A ;
OCCUPANCY RISK 13 ol x | 21 x [1.9] x .2l x| 1| =[a.2

Step 3: Compute Adjusted Building Status (R} - Use Table 3A or 38. |
A. If building is classified as NEW use Table 3A. if building is classified as existing use Table 38. !
B. Transfer the valuc of F from Tuble 2 to Table 3A or Teble 3B as appropriate. Calculate “R." :
C. Transfer "R™ to the hlock labeled “R™ in Table 7 on pare 4 of the wark sheet.

Tahle 3A. [NEW BUILDINGS) ‘ Table 3B. [EXISTING BUILBINGS)
F R F R
1.0 = 0.5% 9,2l = | 5,

*FIHE{SMDKE Z0ME is a space separated fram all other sg:aﬁces by floors, horizental exits, or smeke barriers.



FIGURE E-2B

Step 4: Detzemine Safety Parameter Values - Use Tabie 4.

A. Select 2nd circle the safety value for cach safety parameter in Table 4 that best describes the conditions in the zone.
Choase anly one value for each of the 13 parameters. If two or more appear to apply choose the ane with the lowest
print valee,

Table 4. SAFETY PARAMETERS VALUES

|
!
PARAMETERS PARAMETERS VALUES j
COMBUSTIALE !
1. CONSTRUCTION ——— —— HON-COMBUSTIBLE I
FLGOR OF ZONE UKPROTECTED | PROTICTED | unPROFECTED | PROTECTED | UNPROTECTEG | PROTECTED | FIRE WESIST. .
FIRST -1 i -1 ] 0 =N 2 i
SECOND -1 -1 -4 -2 -2 [L2)] i
THIRD -9 -1 -3 -1 -1 T 4 j
_ 4TH & ABOVE -13 =1 -11 -7 -9 -7 [) !
2. INTERIOR FINISH LSS © CLASS 8 £LAss 4
[Corr. & Exit) -5 ( [ ) 3
3. INTERIOR FINISH | Cusst e cuss 4
[Rooms) -3 (1) 3
4. CORRIDOR wioie < [ scew [ um
PARTITIONS/WALLS | —10 10~ 0 TUR ( 2(p-
5. 08TRS T0 D DR <20 WM FR 20 Mot A mm;
CORRIDOR 10 0 (o 7 [0
DEAD ERD DEAD EnD ~="NU DEAD ENDS =30° & JONE LENGTH f5'
B. ZONE DIMENSIONS [iORE TRAN 100° w-10y ' 100 ~150° 100"
-6 [9]** -4 |0)°° ‘ -2 1] i
OPEM 4 OR MORE | OPIN 2 OR 3 CLOSED WiTH INDICATED FIRE RESIST, :
T. YERTICAL FLOCRS FLOORS <1 RR R <7 Hi. 22 KR, )
O0YBLE DIFICIENEY SINELE DEFIGIERCY 40 DEFICIENGIES i
. W 20NE DUTSIDE 20KF N 20K 1N ADJACENT ZONE i
8. HAZARDOUS AREAS |'
- -5 ] -2 @ s
NO CONTROL | SMOKE PARFITICN _WECH_ ASSISTED BYSTEMS I
9. SHOKE CONTADL Y 70ME BY CORRIDOR ;
o | () [T
=2 ROUTES MULTIPLE ROUTES |
. :‘PGE‘FERE&EEI:‘CI\‘ Eivitary | W/ NRIONYR e zowrad ExiTil] owees £aimn :
ROUTES s -2 (o 3 5 i
W MANUAL FIRE BLARN HIAL FIRE ALARM :
Tt. MANUAL FiRE W/0 EQ CONN, | W/%.0. oA,

12. SMOKE BETECTION

ALARM
-4 ( 1 .! ?
KONE CORRIDOR ONLY RG LY CORRIDOR & TATAL SPACE
1

PABIT. SPACE i
& ALARM 0 ( 7 4 [ ;
13. AUTDMATIE LE o] air seagy | 00AL SPREE ’
SPRINKLERS D 2 [0 ; "
MOTE:  *Use [0) when item 5 is ~38. “Use {0} when item 1 iy based on firgt flaat zens oz va 2a
=*{ise {0] when itam 19 is - unprotecied type af constructise,
#%*Ust {D] in 20ne Wik less than 31 patients “Use [0 whea item 1 is dased an an aapratestad type af

constructios,

in existing Juildings. **>ys2 [0) when item 4 is —10.

E-7



FIGURE E-2C

Step 5: Compute Individual Safety Evaluations - Use Table 5. :
A, Transfer ench of the [3circled Safety Parameter Value from Tzble 4 to every unshaded blocks in the line with the cor-
responding Safety Parameterin Table 5. For Safety Paramctef §3(Sprinkiers) the value entered in the {Peoplke Move-

ment Safety) is recorded in Table 5 as 1,2 the corresponding valuc circled in Table 4.

B. Add the four columns, keeping in mind that any pegative nambers deduct. :

€. Transfer the resulting total valuss for $1. 52, $1. 8¢ 10 The blocks labeled 1. 82, 51, 5S¢ in Table 7on pape d of this sheet.

]
!
i
|
I

Table 5. INDIVIDUAL SAFETY EVALUATIONS
SAFETY CONTAINMENT |EXTINGUISHMENT]  PEGPLE GENERAL
SAFETY SAFETY MOYEMENT SAFETY
PARAMETERS (51) [$2] SAFETY {S3) (S)
1. CONSTRUCTION 9 9 2
2. INTERIOR FINISH .
(Corr. & Exit) 0 0 0
3. INTERIOR FINISH
{Rooms) 1 1
4. CORRITOR ’ 9
PARTITIONS/WALLS
5.DOORS TD
CORRIDOR 1 1 1
B. ZONE DIMENSIONS
7. VERTICAL OPENINGS 2 2
8. HAZARDOUS AREAS 0 0 0
g, SMOKE CONTROL a 0
10. EMERGENCY
MOVEMENT ROUTES -0 0
11. MANUAL FIRE
ALARM 1 1
12. SMOKE DETECTION
£ ALARM 7 2 2 2
13. AUTCMATIC P
SPRINKLERS ‘ 0 0. 0 0
TOTAL YALUE S1= 8 S9= § 53= 3 [Sg= 9




FIGURE E-2D

Step 6 Determine Mandatory Salety Regui Values - s T;bk &

A. Using the classification of the buitding fi.c., New or Exwting} and the flaor where the zone is loewted, citcle the appro-
Pirale value in each of the three colurmns in Table 6.

B. Transfer the vhree ciccled valyes from Table 6 to the blocks marked S, Se, and Sc in Table 7.

Table §, MANDATORY SAFETY REQUIREMENTS
CONTAIRMENT EXTINGUISHMENT | PEDPLE MOVEMENT
$3 Sk Se
ZONE LOCATION New | Exist. New Exist. New Exist.

FIRST FLOGR 20 | 40 | 60 | 30 60 | 10
ABOVE FIRST FLOOR | 14.0 [(8.0) | 80 | (50) | s (39)

Step 7 Evaluation Fire Safety Equivaleacy - Usc Table 7.

A Perform the indicatad subtractions in Table 7. Enter the differences in the PRropriate Blocks.

B. Formhmwcback"‘fﬁ“i[lhevnheinlhlmblockismwm.M'No'iflhcﬂhniulhcmmrbhck

i5 a,negative number.

Table 7. ZONE SAFETY EQUIVALENCY EVALUATION ves No
CONTAINMENT - ' MANDATORY 0 S 83 ¢
SMETY 1St ™ contamment (sa) 2P| [ g]=[s]=[o] |V
EXTINGUISHMENT MANDATORY S 86k
SAFETY  (§9] €88 EXTNGUISHMENT {5p) =2 | [ 5]-[¢]= 0j v
PEOPLE " HEABNPDI_“ETI'RY ‘ S5 S¢ ¢
MOYEMENT Bss P >0 I o I
sacery [f3) MOVEMENT  (S¢) 3 =Lo] {V
GENERAL - DCCUPANCY _ 38 R 6
SAFETY [Sg) S misk ) DM el-[s]=[41 IV
CUNCLUSIONS:

1..[X1 Allof 1he checks in Table 7 ure in the “Yes” coloma, mmuﬁummwuw:mummw
‘ tha Life Sajcty Code®
o] One or mors of the checks ia Table 7 wre'in the “No™ colamn. Thie lovel of fire safety is nol shown by thissystem 1o be
equivalent 10 that prescribed by 1he L.ife Salety Code.”

*The equivalancy covered by this workshoes inchudes the majority of considerations cavered by the Lifa Safety Code. Thare
are & few considarations that are not svabuated by this method. These nust be scparately comsidered. These additional cone
tiderations are covered in the *Facility Fire Safety Requirements Worksheel.™ Onx copy of this separate workshoey Btobe
compleied for each facility.

This form has been prepared by the Fire Safoty Engineering Division, Ceater for Fire Rescarch, MBS, a5 part of
the HEW/NBS Lifr Safuty/Fire Safety projict,

June 27, 1977
E.. .
’ Rovised March 15, 1978




FIGURE E-3A .
FIRE/SMOKE ZONE® EVALUATION WORK SHEET FOR HEALTH CARE FACILITIES

FACILITY _NURSING HOME BUILDING _FAST
ZONFsS) EVALUATED__FIRST FLOOR
EVALUATOR ._A. J. S. DATE _6-15-78

Complete this work sheet for each zone. Where conditions are the same in several zones, one work sheet can be
used for those zones.

Step 1@ Deiermine Occupaney Risk Paraateter Factors - Use Jable 1.
A. For cach Risk Paramerter in Table 1. sclect and cirche the appropriate risk facior value. Chaose only one forcach of the
five Risk Parameters.

Table 1. OCCUPANCY RISK PARAMETER FACTORS

RISK PARAMETERS RISK FACTOR VALUES :
momuy 1o o LIMITER | DT | NOT ;
1. PATIENT STATUS MOBILITY | ORI | MOVABLE :
MOBILIFY (M) Fqiskracor | 10 | s [(32)] 45 ;
ol
2. PATIENT PATIERT 1.5 | 610 | g 1 30
DENSITY (D] msk racter | 1.8 | 12 [\is)] 20
. 2ND OR 1§ 10 | 774 KKD| SASE-
3. 20Kt poon F sy TP ] 4R | hBave | e
LOCATION L) RISKFACTOR R 19)) 1.2 | 14 | 16 | 16
4. RATIO OF paients | 1z | 35 | e § o (PR
PATIENTS 70 ATTERDANT | 1 } 1| e | e :-
MTERDANTS {F) I misk racTen | o | 1.0 | 1.2 jR15 )] 40 ‘
St
5. PATIENT AGE UNDER £5 YEARS | 65 YEARS & DYER
AVERAGE | 440 OYER 1VERR [ T VEAR NGER
AGE (4] RISK FACTOR ] 12
o

* RISK FACTOR OF 4.0 1S CHARGED TO AMY ZOKE THAT WOUSES
PATIENTS WITHOUT ANY STAFF IN IMMEDFATE ATTERDANCE

Step 2 Compure Occupancy Risk Factor (F) - Use Table 2,
A. Transfer the circled risk factor vajues from Table | to the corresponding blocks in Table 2.
B. Compute F by multiplying the risk [actor valucs as indicated in Table 2

Table 2. GCCUPANCY RISK FACTOR CALCULATION
M I 1 A f

L
OCCUPANCY RISK §3.9f x |1,5] = [1.4 * [1.5] % [1.2] ='[9.9

Sicp 3: Compute Adjusicd Building Staws (R) - Lise Table 3A or 3B.
A. I building is classified as NEW use Table 34, I buoilding is classified as existing use Table 3B.
B. Transfer the valee of F from Table 2 to Table JA or Table 3B as appropriate. Calculate “R.”
C. Transfer "R" to the block labeted “R™ in Table 7 on page 4 of the work sheet,

Tabie 3A. {NEW BUILDINGS) Table 38. (EXISTING BUILDINGS)
F R F R
1.0% = 0.5*0.5| = | 5.

*FIRE/SHOKE T0ME i5 a space separated fram all ether spg_cleg by floors, horizontal exits, or smake Barriers.



FIGURE E=-3B
Step 4: Determine Safety Parzmeter Values - Use Tahie 4.

A. Sclect and circle the safety value for cach safety parameter in Table 4 that best describes the conditions in the zane.
Choaose only onc vatee for each of the 13 parameters. If ewo or more appear to apply choose the one with the lowest

print value,
Table 4. SAFETY PARAMETERS VALUES 3
PARAMETERS. PARAMETERS VALUES '
COMBUSTIBLE :
1. CONSTRECTION NON-COMBUSTIELE :
WOBD FRAME ORDINARY :
FLOPR OF 20K UNPRGTICTED | PADTECTED | UNPROTECTED | PROJACIED | UNPROTECTED | PROTECTED | FIRE RESIST. i
FIRST -2 0 -2 {o) 0 2 2 :
SECOND =17 ~2 | =3 -1 2 4
THIRD -1 -7 ~3 -1 -1 2 4
4TH & ABOVE -13 -7 —-13 -1 - -1 4
2. INTERIOR FINISH A fiass e CLass s ,
[Corr. & Exit) (_5) ] 3 ,
3. WTERIOR FINISH [ CSse osse | ewssss !
{Rooms} -3 1 3
4. CORRIROR NCOMPLEE =173 kR | adin il 21O HR.
PARTTIgNS/wALLS [ —10 {01 0 K 200} !
5 DOGRS TO %0 0003 <20 Wiy FR 220 M. FA ;mcigr‘ ‘
EURRIDGA 10 o {1~ YRR i
0£4D £AD UZAD END BEAD ENUS 00 £ ZQNE LENGTH IS '
B. ZONE DIMENSIONS | MIRETHAN OO [ 0100 =158 1052350 =150 |
-6 [)°" -4 6~ -2 (u ) 1 '
- UPEN 4 OR MORE | OPIS 2 OR & ENCLOSED WITH TNDIEATED FIRE AFSIST,
1. YERTICAL FLODRS FLOO2S S, 21HR.<2 HR, =2 KR,
OPENINES my Yy ) Py v
DOURLE DEFCIERTY " SINGLE DEFICIENEY WD DEFICIERCIES ;
I ZONE DU 5 IDE Z08¢ N ZONE \H AQJACENT 2OKE :
8. HAZARDOUS AREAS X
KO CONTRGL | SMORE PARTITION MECH ZSSISTED SYSTEMS
5. SMOKE CONTROL BY Z0KE 8Y TORAIOOR
=5 (0]~ @ | 4
<2 ROUIES MULTIPLE ROYTES )
. EMERG - ;
1 IFdI]'JE MEE':‘CTY Gipktiry 1 "WOIRINIAL Kupgenra ounsi| iRect sy P
RDHTES -8 -2 i 1] ) 2 . 5 !
1. MANUAL FIRE HO MANUSL FIRE ALARN “WANURL FIRE ALARM
- W/ FILENN. | w/ED oK,
ALARM
-4 L) )
12. SMOKE DETECTi0N 3 CCRAIDIR JLT ROOMY GNLY Hc:uss:?ms%a; :E TOTAL SPACE
& ALARM o 7 3 4 5 .
13. AUTOMATIC HONE CeRRIDOR :gl};::iﬂsﬂpzéf TOTAL SPACE : '
SPRINKLERS 2 2o 5 1 (u
ROTE: =~ Usw [0] when stem § is —33. " Usz {0) when item 1 is Based on first toor zame ar on 28
**Use |0] when iter 19 is -8 unpretected type of consiraction. :
=" *Use [0) in zane with iess than 31 gavients **Use [0 whea item 115 based on an unprotected type of
in ¢xisting builtings. construction. )
***Usa 0] when item 4 is —10.
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Step 5 C

A. Transfer each of the 13 circled Safety Parameter Value from Table 4 to every unshaded blocks in iLhe ling with tha cor-
responding Safety Parameter in Table 5. For Safery Paramcter 13 (Sprinkicrs) the value enteyed in the {People Move-

FIGURE E-3C

pute Individual Salety Evaluations - Use Table 5.

ment Safety} is recorded in Table 5 as 172 the corresponding value circled in Table 4.
B, Add the four columns, keeping in mind that any negative numbers deduct.
C. Transfer the resulting total values for S, S2. S1. S to the blocks labeled S1. 82, 51. 5S¢ in Table Ton page 4 of this sheet.

1

Table 5. INDIVIDUAL SAFETY EVALUATIONS
SAFETY CONTAINMENT |EXTINGUISHMENT PEOPLE - GENERAL
SAFETY SAFETY MOVEMENT SAFETY
PARAMETERS (51) (52) SAFETY ($3] (S6)
1. CONSTRUCTION 0 0 0
2. INTERIOR FINISH
(Corr. & Exit] -5 -5 -5
3. INTERIOR FINISH 3 -3
{Reoms)
4. CORRIDOR 1
PARTITIONS/WALLS 1
5. DDORS TO
CORRIDOR 1 1 1
5. ZONE DIMENSIONS 0
7. VERTICAL OPENINGS 0 0 0
8. HAZARDOUS AREAS 0 0 0
9. SMOKE CONTROL 0 0
10. EMERGENGY
MBYEMENT ROUTES 0 0
11. MANUAL FIRE :
ALARM 1 1
12. SMOKE DETECTION
& ALARM 0 0 0
SPRINKLERS 10 10 ’ 5 10
TBTAL VALUE S1= g S2= 11 |S3= 1 S¢= 6
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FIGURE E-3D

Step 62 Determine Mandatory Safcty Requirement Values - Use Table 3

A, Using the classification of the building (Le., New or Existing) and the floor where the zone is located, sirde the appro-
pirate value in each of the three columns in Table 6,

B. Fransfer the three sircled vatues from Table 6 to the blocks marked 'S,, Su. wnd S in Table 7.

! Tatle 5. MANDATORY SAFETY REQUIREMENTS
CONTAINMENT | EXTINGUISHMENT | PEOPLE MOVEMENT
$a Sh 5S¢
Z0NE LOCATION New | Exist. | New | Exist. | New | Exist
FIRST FLODR 0 [(40) [ 50 [BOY] 60 | (0)
ABOVE FIRSTFLOOR | 140 | 80 [ 80 | 50 90 | 30

Stzj: 7. Evaluation Fire Salety Equivalency - Use Table 7.
A. Perform the indicated subtractions in Tabk 7, Enter the differences in the appropriaie anawer blocks

B. For each row check ~Yes™ if the value in the answer block ix 2erdor greater, Chock “No® if the value in the answer block
is a,negative mumber,

Table 7. ZONE SAFETY EQUIVALENCY EVALUATION YES

N9
CONTAINMENT MANDATORY oAy 2 ¢
SAFETY (87} 'S5 conTamment (s,) 2V ][ ]-[4 = v
EXTINGUISKMENT MANDATORY 2. Sb f
SKFETY  (S2] 'S EXTINGUISHMENT (55) 2° i-isi={s] |V
PEOPLE I- muupnnrnnv S: S¢ P
MOVEMENT 6ss  PEOPLE 20 2 1=
SAFETY  [S3) MOVEMENT  (S¢) 1713 ] |V
GENERAL OCCUPANCY s R G
SAFETY (Sg)  *%° msk  (R) e l-51=I1 IV
CONCLUSIONS:

L [X] Allof the chevks in Table 7 are in the “Yes™ column, mkmﬂfucnﬁnykalhntquhlemtothtm-iu by
the Life Salety Code® )
2 [ ) Oneor more of the ehecks in Table 7 4re in the "No™ column, Thhﬂdfunfnyhmmwmhmmw&
squivalent to thas prescribed by the Lile Safety Code.* .
*The equivalency cavered by this worksheet includes the majority of considerations covered by the Life Safety Code. There
are a few considerstions that are pot cvaluarted by this method. Thest must beseparatcly conidared . These additional con-
siderations arc covered in the “Facility Fire Safery Requirements Worksheer” Oz cogy of this separatc worksheet iz 1o be
completed for sach (acilpy. _

This form has been prepared by the Fire Safety Engineering Division, Center for Fire Rescarch, NBS, as part of
vhe <EW:;IBS Life Safety /Fire Safety project. '

June 27, 1977
E-13 Revised March 135, 1978







APPENDIX F
COMPUTER PROGRAM

F-1 Program Description

The ¢omputer program* was developed to support the proof testing
efforts of the evaluation system. The program is basically a research
tool and not a production tosl. It is designed to be used in determining
how best to upgrade a health care facility to an acceptable level of
safety. The user inputs one or more values for each of the 13 safety
parameters. The program examines all possible combinations of these
numbers, one value per parameter, and finds those combinations which
would upgrade the safety of the facility if implemented. The solutions,
or successful combinations, may be sorted by a particular parameter if
the user wishes, in which case up to 1000 solutions may be printed for
each value of the sorting parameter,

As presently written, the program searches for up te 50 000 solutions
for each specified value of the sorting routine, limiting the output for
each value to at most the first 1000 sclutions. A special imput card
overrides the gsorting feature, allowing a change in the total printed
output to any number less than 1000 solutions. A limit on the available
combinations, or zone configurations, may be accomplished by limiting
the number of potential combinations when inputing the parameters, or by
choosing "close" upper and lower limits for the total safety values. In
the latter method a difference of two points gives a reasonable number
of possible solutions, 1In addition, the special sorting routine provides
the capability of analyzing zone configurations which are limited to
certain characteristics.

F=2 Input Requirements

To operate this program a series of input information is required.
The information must be key punched on computer cards. The total number
of input cards is 18. The following is a description of the input
cards: '

Card Number Description Title Records
1 (Any description as long as it In Column 1-72
is less than 72 spaces)
2 Maximum zone configuration Begin in Column 1 use
printed {(any number between digits, do not leave
1 and 1000) space between the digits.
Limited to the number
- 1000,

*The computer program listing and card deck as well as user ingstructional
information are available upon request from the Center for Tire Research,
National Bureau of Standards, Washington, D.C. 20234.
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Special Sorting Routine, alse No Special Sorting

called Extended Analysis. (In Zero in columm 1.

the same computer rumn, sorts

the zone configuration as a Sorting Required
function of level of safety In column 1 the number
for the parameter which is of the safety parameter,

specified on the input card). from table 4, Safety
o : . Parameters, Values, of

the Fire Zone Safety

Evaluation Worksheet.

Construction ' : Beginning in any column,

(see table 4, parameter 1) the value of each level
to be evaluated, sepa-
rated by 1 or more
blanks. Values must be
numeric, may be in any
order, and may use (=)
for negative values.
Do not use (+) for
positive values or use
decimal points.

Interior Finish Follow the same instruc-

(Corridors & Exits) . tion as 1in card #4.

(see table 4, parameter 2)

Interior Finish (Rooms) Follow the same instruc-
(see table 4, parameter 3} tions as in card #4.
Corridor Partition (see Follow the same instruc-—
table 4, parameter 4) tions as in card #4.
Doors. to Corridor (see Follow the same inastruc-
table 4, parameter 5) tions as in card #4.
Zone Lengths (see Follow the same instruc-—
table 4, parameter 6) tions as in card #4.
Vertical Openings (see Follow the same instruc-
table 4, parameter 7) tions as in card #4.
Hazardous Areas (see : Follow the same instruc-
table 4, parameter 8) tions as in card #4,
Smoke Control (see Follow the same instruc—-
table 4, parameter 9) tiong as in card #4.
Emergency Movement (see Follow the same instrue-
table 4, parameter 10) tions as in card #4.



14

15

16

17

18

F~3 Fxample

Manual Fire Alarm (see
table 4, parameter 11)

Smoke Detection & Alarm (see
table 4, parameter 12)

Automatic Sprinklers (see
table 4, parameter 13)

Minimum Mandatory Values (use
values for table 7 - Fire
Zone Safety Equivalency
Evaluation)

Maximum Mandatory Values

The maximum mandatory values
must be equal or larger than
the minimum mandatory values

Follow the same instruc-
tions as in card, #4.

Follow the same instruc-
tions as in card #4.

Follow the same instruc-
tions as in card #4.

Put the value from box
R, starting in any
column, then have 1 or
more spaces. Next put
in the value from box
5a, and then 1 or more
spaces. Next put in
the value from box 5b,
followed by 1 or more
spaces. Finally, put in
the value from box 5e¢.

Follow the format as
defined for card #17.

A typical example of the program output is shown in table F-1. For

more information see figures E-1A4 - E-1D.
evaluate zone configurations for a new faci
the zone had a dead end which was lenger th

An analysis was performed to
iity.
an 100 feet; all hazardous

It was assumed that

areas were secure and had sprinklers in the corrldors and habitable

spaces.

The zone was on the
safety level was estimated to be 15,
ment and people movement safety values

4th floor of the building.
The minimum containment, extinguish-
were taken from table 6, for a

The general

The maximum

zone located above the first floor in a new building.
safety values were estimated to have a differential value of two points
{this provides enough differential for analysis). All zone configurations
shown in table F-1 have safety levels which are greater than or equal to
the four corresponding specified minimum safety values but which are not
all greater than the four corresponding specified maximum safety values.
The extended analygis was performed primarily to examine the range of
permigsible solutions corresponding to five levels of the smoke detection
and alarm parameter, :
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